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IN YOUR NEXT ISSUE: 


In January two shows of equipment 
will usher in the new year. The one 
in Chicago specializes in cooling and 
refrigeration equipment with its air 
conditioning application; the one in 
Cleveland specializes in heating, ven- 
tilating and air conditioning equip- 
ment. Our coming January issue will 
contain a section telling about these 
two shows. You won’t want to miss 
this feature. 


Then, too, this same issue will 
contain our Seventh Annual Yearbook 
of Progress —a tabular, graphic and 
descriptive treatment of what took 
place in 1939. It will contain sections 
on Winter Heating and Conditioning, 
Summer Cooling, Year-Round Func. 
tions, and Controls and Instruments ; | 
each section also contains a descrip- 
tion of the new equipment announced 
this year. 3 | 


A nationally-known economist will 
present a forecast of building con- 
struction for 1940. A special added 
feature is a continuation of the series 
of industrial installation articles 
showing how intelligent manufac. 
turers are making profits in air. 
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Where Heat Must Not 


“STEAM 
INLET EXHAUST. 


In Hospitals, Greenhouses, Schools, Public 
Buildings, Theatres, wherever heating sys- 
tems must not fail, install the Nash Vapor 
Turbine, for it is independent of electric 
current failure, and continues to operate 
as long as there is steam in the system. 


This is because the prime motive power of 
this economical pump is a special steam 
turbine, controlled by a unique ‘Vapor 
Turbine Valve”, which automatically by- 
passes from the heating main a small 
portion of steam, the exact amount neces- 


Install this SAFE Heating 


SYSTEM 


TO 


sary to develop the power needed to re- 
move the condensate and maintain the 
required vacuum on the system. Even this 
small amount is passed immediately back 
to the mains, and goes on to the system 
with little heat loss. This pump operates 
on any system, high or low pressure. 


The Vapor Turbine is a most economical 
pump, for the elimination of electric current 
does away with current cost, the largest 
single item in the operation of an ordinary 
return line heating pump. Bulletin on request. 


THE NASH ENGINEERING COMPANY 


205-A S. WILSON ROAD, SOUTH NORWALK, CONNECTICUT, U. S.A. 
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in this San Antonio utility building air condition- 
ing not only gave improved year-round comfort 
but also cut the cost of heating in half. Other 
outstanding features of the system are a central 
refrigeration plant with separate air conditioning 
units serving each floor, 144 controls for accurately 


controlling indoor conditions and a central time. 


clock for starting the refrigerating and air condi- 
tioning units step by step at ten second intervals. 


Air Conditioning 


Cuts Heating Cost 50% 


By A. J. RUMMELT 


RIOR to the installation in 1936 of the complete 
Pic conditioning system in the six story office build- 
ing of the San Antonio Public Service Company, San 
Antonio, Texas, the building was heated by means of 
a gas fired steam heating boiler which furnished steam 
to 13,103 sq. ft. of steam radiator surface throughout 
the building. The building is of reinforced concrete 
construction with two inch metal lath and plaster par- 
titions forming the individual office spaces. When the 
complete system was installed, all individual radiators 
in the building were removed and provisions made to 
heat the building with warmed air distributed to the 
various office spaces through the same duct system 
used to distribute cooled air in the summer. 

An analysis of the records of the fuel consumption 
before and after the system was installed shows that 
in addition to more satisfactory indoor conditions be- 
ing maintained during the winter months the annual 
fuel consumption was reduced more than 50 per cent. 
These records show that during 1935 and 1936 there 
was used for heating purposes 2630 cu. ft. and 2610 
cu. ft. respectively of 1000 B.t.u. natural gas per de- 
gree day. Since the installation was completed, the 
records show a gas consumption of approximately 1200 
cu. ft. per degree day, or less than one-half the amount 
previously used. 

This reduction in fuel consumption is the result of 
a complete system of automatic controls constantly 
maintaining the desired indoor conditions in all parts 
of the building as needed, as compared to the radiator 
system in which each radiator was manually controlled 
—with the result that a good part of the time heat was 
supplied certain areas when not needed and numerous 
windows throughout the building were opened with the 
radiators on full. 

Before the system was installed a careful analysis 
of the human occupancy, lighting, and exposure loads 
indicated that a heating and cooling system capable 
of a wide range in flexibility together with coordinated 


Air Conditioning Engineer, San Antonio Public Service Co. 
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zoning would be necessary to meet all the require- 
ments. For instance, the second and third floors of the 
building are occupied by the bookkeeping and audit- 
ing departments of the company. On each of these 
floors there are 52 employees and a lighting load of 
35,000. watts. The load is so divided that on the 
south side of each of these floors there are approxi- 
mately 40 employees working and a lighting load of 
28,000 watts as compared to the 7000 watts and 12 
employees on the north side. This uneven distribution 
of load often makes it necessary in the spring and fall 
months to cool the south side when heating is required 
on the north side. 

Another problem in proper control was presented 
by the Home Service Division of the Commercial De- 
partment, located in the basement of the building. The 
auditorium of this department is used for the holding 
of cooking classes regularly each week. During these 
classes there is an occupancy of between 100 and 150 
people for several hours, at other times there are only 
four or five employees in the department. 

The first floor of the building is used as a general 
office and appliance display floor, while the fourth, 
fifth, and sixth floors are divided into a number of 
small individual offices. 


120 Tons of Refrigeration 


The complete system for conditioning the air for the 
six main floors consists essentially, as shown in Fig. 4, 
of one gas fired steam heating boiler, three electric mo- 
tor driven 40 ton F 12 reciprocating compressors with 
by-pass valves allowing for a 50 per cent reduction in 
capacity, and a shell and tube water cooler, all located 
in the basement; individual spray type cooling, de- 
humidifying, and humidifying units, located on each 
floor; and two evaporative condensers located on the 
roof of the building. 

For conditioning the air for the Home Service Divi- 
sion in the basement there is a separate system in- 
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Fig. 2. Air conditioning unit which serves one floor. Outer 
casing has been removed to show construction. The spray 
chamber and fan are mounted directly above the 
coil chamber. 


stalled, also shown in Fig. 4, which operates independ- 
ently of the rest of the building. This system consists 


of a 20 ton electric motor driven F 12 reciprocating 
compressor and a spray type dehumidifier with in- 
ternally mounted direct expansion serpentine flooded. 


coils, all located in the basement; and a separate 
evaporative condenser, located on the roof. 


Operation of System 


During summer operation, chilled water is supplied the 
baudelot coils in each floor dehumidifier and cooler from 
the water cooler in the basement in which the water is 
cooled from 45F to 41F. Fig. 2 shows one of the in- 
dividual floor units while under construction with the 
outer casing removed. The spray chamber and fan are 
mounted directly above the coil chamber. As will be 
noted from Fig. 2, during the summer operation the 
chilled water after passing through the sprays passes 
over the baudelot coils where it is cooled to the desired 
temperature before going to the lower tank from where 
it is again delivered to the sprays. The three-way 
water valve shown in Fig. 2 is operated, during sum- 
mer operation, by a thermostat located on the dis- 
charge side of the spray. When the air temperature 
leaving the spray is above the thermostat setting, it 
closes the suction side of the pump from the upper 
tank, which contains the water after it has passed 
through the spray, and opens the suction of the lower 
tank, which contains the water after having passed 
over the baudelot coils and cooled. This operation is 
reversed when the air temperature leaving the spray 
is below the thermostat setting. In front of the fan, 
mounted on the side of each of these units, is located 
a heating coil which is supplied with steam in the win- 
ter from the boiler in the basement. The spray unit 


is used to humidify the air during the heating season. — 


Fig. 3 shows the three evaporative condensers locat- 
ed on the roof. The two which have the galvanized 
iron housing removed are used in connection with the 
three 40 ton compressors and are connected in parallel. 
The tubes of these condensers are made of steel which 
are welded into headers and which were annealed after 
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construction and then heavily galvanized. After the 


One spray Refrigerant po: from 
water headers compressor 


“Water basin 


Liquid refrigerant 
"condenses enters after- 
cooler here 


Baffles to control a 


Moke up water supply 
distribution 


foot valve 


Fig. 3. Three evaporative condensers on roof which con- 
dense hot refrigerant gas from basement compressors. Two 
units in front have outer casing removed to 
show construction. 


refrigerant liquid leaves the condenser tubes it passes 
through a finned tube after-cooler where it is further 
cooled. The third condenser shown is used in connec- 
tion with the 20 ton basement compressor. 


Separate Controls for Each Office 


The air distribution system for the six floors was 
originally installed with three separate zones on each 
floor—the air supply to each zone being controlled by 
means of a motor operated zone damper actuated by a 
thermostat located in each zone. In addition, thermo- 
stats were installed in each individual office which 
actuated a damper in each branch duct. 

The accuracy with which indoor conditions can be 
regulated and maintained is apparent upon an inspec- 
tion of the control system. A total of 144 controls are 
used. On each of the six floors near the return air 
grilles there are located small panel boards on which 
are mounted the controls for maintaining the proper 
floor temperatures throughout the year. On each of 
these panel boards are mounted the following controls: 
(1) A sensitive thermostat which during summer op- 

eration controls the face and by-pass damper op- 
eration of the dehumidifying and cooling unit 
located on each floor. This thermostat is actuated 
by the dry bulb temperature of the return air and 
it in turn actuates a damper motor attached to the 
face and by-pass dampers. In the damper motor 
is an auxiliary contact which operates a relay that 
in turn operates a magnetic circuit breaker in the 
spray water pump line so as to cut out the spray 
water pump motor when the face damper supply- 
ing cold air is completely closed. | 

(2) A thermostat which controls the opening and clos- 
ing of the steam valve supplying steam to the heat- 
ing coils in winter. 

(3) A summer-winter changeover switch and thermo- 
stat which can be operated either automatically or 
manually. This thermostat operates a program 
motor which in turn reverses the operation of all 
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zone and room thermostats controlling the opera- 
tion of the damper motors. The automatic arrange- 
ment can be cut out by ‘means of a manually 
operated switch equipped with indicating lights. 
The switch has three positions: center position, 
which is automatic; right manual position, which 
- ig summer control with a white indicating light; 
‘and left manual position, which is winter control 

-. with a red indicating light. 

(4) An indicating humidistat used for observation of 
humidity- only. On the back of the panel is a small 
110 volt, 6 watt indicating lamp which is cut out 
of the circuit when the humidistat indicator is 

_ moved, to the correct point of return air humidity. 
This allows for an accurate determination of hu- 

 midity. 

During the first winter’s operation it was determined 

that due to the unusual distribution of load as above 

described that it was very difficult to maintain com- 
fortable conditions in the north zones during the cold- 
est weather. This was caused by an uneven distribu- 
tion of the air over the one steam heating coil lécated 
at the fan outlet. To remedy this condition, it was 
necessary to install a separate heating coil in the 
north zone duct with a separate control system con- 
sisting of a summer-winter changeover switch and ther- 
mostat, and a thermostat controlling the operation of 
the steam valve in the north zone duct independent of 
the operation of the steam valve in the other zones. 
Since the basement presented such a wide variation 
in human load as compared to the rest of the building, 

a separate complete system of conditioning equipment 

with two air supply and return zones were installed. 

This installation uses the following controls: 

(1) A sensitive thermostat, located in the main return 
air duct from which the north and south return 
air ducts branch. This micro-therm operates a 
damper motor controlling the operation of the face 
and by-pass damper. During the cooling cycle 
when the face damper is completely closed, it shuts 


down the compressor and evaporative condenser. 
(2) Four additional sensitive thermostats located in the 
zone return ducts; two located in the south zone 
return duct and two in the north-zone return duct. 
One sensitive thermostat in each zone return air 
duct is used for winter operation and one for sum- 
mer operation. These sensitive thermostats oper- 
ate the respective zone damper motors which pro- 
portion the amount of cold and by-passed air 
during the summer and heated and by-passed air 
during the winter. 

(3) A thermostat located in the main return air duct 
which operates a steam valve during winter. 

(4) A high limit control located on the discharge side 
of the heating coil which limits the discharge air 
temperature. 
The operation of all equipment is started and stopped 
by means of an electric time clock. This clock starts 
two program motors, located in the basement, which 
in turn start the operation of all floor equipment and 
refrigerating equipment. The program motor starting — 
the operation of the individual floor equipment starts 
the equipment on each floor step by step at about ten- 
second intervals. The program motor starting the op- 
eration of the refrigerating equipment starts first, the 
chill water pump, refrigerant pump, and evaporative 
condensers simultaneously. Then before any other 
equipment is started the chill water pump supplying 
chilled water from the water cooler in the basement to 
the baudelot coils on each floor has to draw full load 
current. This assures water circulation to all units. 
When the water pump draws full load current, it closes 
a current relay which in turn starts compressor num- 
ber one. In turn, by-pass on number one compressor 
is operated; compressor number two, number two com- 
pressor by-pass; number three compressor, and num- 
ber three compressor by-pass. When cutting out, the 
reverse order takes place. In event of current failure 
the units cannot restart until the program motors have 


_reached their starting position again. 
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Fig. 4. Schematic diagram of air conditioning equipment installed in San Antonio Public Service Building. 
Note that steam, water, refrigerant and electric lines are grouped separately. 
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hard and fast rule as to what con- 


The Weak Spot the 


By CHARLES R. ROSENBERG, Jr.t 


HERE’S a weak spot in the heating and ventilat- 
ing business that most contractors seem not to rec- 
ognize, and, without warning, it may suddenly result in 
disaster and heavy loss. 
_ The saying has become commonplace that the em- 
ployes of a business make its success or failure. Some- 


what less understood is the fact that every transaction 


between customer and employe is a potential legal dan- 
ger point for the employer—as a California business 
man recently discovered to his sorrow. 

This man had an employe who delivered merchan- 
dise and collected for it. For a certain regular customer 
he made out a faked sales slip with each delivery, show- 
ing a total larger than the correct amount. The cus- 
tomer relied on the amount shown in this faked sales 
slip and paid the money to the employe. Another sales 
slip showing the smaller and correct amount was turned 
in with the correct amount of money by the employe, 
who pocketed the difference. 

The employer knew nothing of his employe’s mis- 
conduct. Nevertheless, when the customer discovered 
the fraud, he sued the employer for the surplus amount 
which he had paid on the faked sales slips. 

Was the employer legally and financially responsible? 
The California court thought so and said: 

“A principal is liable to third parties not only for the 
negligence of his agent in the transaction of the busi- 
ness but also for the frauds or other wrongful acts com- 
mitted by such agent in and as part of the transaction 
in such business. The employe in this case was author- 
ized to make the collections, and each collection was 
made in the regular course of his employer’s business 
and in connection with an actual delivery and sale. 
He was able to commit the frauds only because of his 
possession of the delivery truck and sales slips and be- 
cause of the fact that he was regularly carrying on this 
part of his employer’s business. In committing these 
wrongful acts he did not step aside from the business 
of his employer, but he used that business as a means 


to accomplish the fraud which was directly connected: ~ 


therewith. Although he exceeded 
his authority, he was not acting 
without the scope of his employ- 
ment.” 

Thus the employer, who did not 
even know of his employe’s con- 
duct, had to pay back to the cus- 
tomer the entire amount out of 
which the dishonest employe had 
defrauded him. 

The important point is whether 
or not the employe is acting within 
the scope of his employment when 
he commits the wrong. There is no 


stitutes “acting within the scope of 


tAttorney-at-Law, Media, Pa. 
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the employment,” for each case depends largely on its | 
own circumstances. By and large, any wrong that an 
employe commits while on the job will have to be’ raid 4 
for by his employer. 

Where an employe steps entirely out of character as 
an employe and beats a man for personal revenge, Pe 4 
example, the employer is not responsible. On the other ™ 
hand, a contractor will have to pay the damages if his 1 
employe inflicts an injury upon a person while in the § 
course of his employment, even though his act be the # 4 
result of hot temper or poor judgment. The idea ig ’ 
that the employer is responsible for engaging such a 
person as his employe. The wrongful act of the em: 
ploye does not need to be directly connected with his 
employment in order to make the employing contractor 
liable. Ordinarily, it is sufficient if the employe’ S wrong 
is committed while on the job or if it in some Way | 
arises out of his work. 

Even the most discreet employe may commit a 
wrong unintentionally or through negligence or lack of 
skill. If an injury occurs through the negligence or @ 
clumsiness of an employe, the employer is legally and § 
financially responsible just as much as if the ——_ 
wilfully and wantonly hurt the customer or other in- | 
jured party. . 

“Wrongful acts” and “injuries” suggest physical vio- | 
lence. The employer is responsible for acts of violence | 
committed by an employe in the course of his employ-§ 
ment, but he is responsible for many other things too.% 
The wrongful act might be some fraud on the customer, am 
It might be false representations made to a customer 
in connection with equipment, charges or service. Aq 
hot-tempered, slanderous remark made by an em-9 
ploye to a customer in the presence of others would® 
be a wrong for which the employer would have tog 
pay. In general, the wrongs for which financial re-™ 
dress may be collected involve the violation of such] 
inherent legal rights of an individual as his right tow 


gn be honestly and truthfully dealt with, his physical § 


“security, and his good reputation. 
These few precautions will go far | 


toward eliminating this legal weak 
spot. | 

First, check prospective employelll | 
from the viewpoint of character, 7 
temperament, the ability to keep } 
cool, and willingness to follow in- 7 
structions. 

Second, carefully instruct em- | 
ployes in all phases of dealings with | 
customers and others. 

Third, carefully check against © 
allowing any employe to do a job © 
for which he is -not equipped, 
especially where such lack of skill — 


might result in damage to other : 


Check prospective employes! persons. 
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completes the world’s largest coffee plant in 
Hoboken, N. J. High-pressure steam in convector 
type radiators and unit heaters employed to heat 
the buildings of the plant. Nutrition laboratories air 


By JOSEPH F. KERN, JR. 


HE new coffee plant of the General Foods Corp., 

at Hoboken, N. J., is of interest to heating engi- 
neers principally because of its up-to-date, high- 
pressure heating system. This system with its convector 
type radiators, unit heaters, high-pressure piping and 
pressure type controls differs as much from the low- 
pressure industrial pipe coil radiator system of a decade 
ago as the up-to-date practically all-window plant does 


_ from the usual unattractive industrial plant of 20 years 


ago. 
The plant, which fronts on the Hudson River be- 
tween 11th and 12th streets in Hoboken, contains about 
500,000 sq. ft. of floor space in seven buildings. The 
main structure, the Maxwell House Coffee and Tea 
and Sanka Coffee roasting plant, is six stories high and 
has its pier and warehouse directly in front of it on 
the river. On one side is a four-story building in which 
caffein is removed from Sanka coffee. Facing on Hud- 
son Avenue is the new four-story General Foods Cen- 
tral Research Laboratory and Office Building together 
with a four-story can plant for the manufacture of 
canisters for Maxwell House and Sanka coffee. A 


conditioned. 


separate boiler house which supplies the steam for 
manufacturing and heating completes the group. 

The plant is equipped to perform all of the opera- 
tions on the coffee from the time it leaves the freighter 
in the form of green beans until it is vacuum packed 
in canisters, placed in cartons and the cartons loaded _ 
on freight cars for shipment. The capacity of this plant — 
is the equivalent of 114 million cups of coffee each hour 7 
and 438 men and women are employed. 


Coffee Manufacture 


Green coffee is brought directly to the plant by 7 
ocean-going freighters and is stored in the warehouse 7 
until needed. The green beans are then mixed in blend- | 
ing drums, each of which holds 1% tons of beans. : 
From the blenders the coffee flows to coffee roasters 
which are the largest of their type ever built. After 
roasting, the coffee is spouted immediately to coolers 
beneath and from these passes to the grinders. From 
the grinders the coffee flows to automatic filling ma- | 
chines where the cans are filled at the rate of 85 a © 
minute. The air is then removed and, the cans are | 
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sealed, packed into cartons and carried to the freight 
cars or storage space. 

Sanka coffee, which is 97% free of caffein, passes 
through a slightly different process during which the 
caffein is removed. The caffein removed from the coffee 
is a white powder and is refined to U.S.P. anhydrous 
grade for the pharmaceutical trade. 


Central Research Laboratory 


The Central Research Laboratory is maintained to 
improve the products of the General Foods Corpora- 
tion. There are approximately 100 men and women 
employed in these laboratories and they are continually 
studying methods of improving and reducing the cost 
of the various General Foods products. A few of the 
examples of research activities of this group include the 
development of the Vita-fresh method of packing Max- 
well House coffee, development of the humidity air- 
tight wrapping for Post Cereal packages, development 
of new quick setting in Jell-O and also the improve- 
ment in New Minute Tapioca so that it requires only 
one-third the cooking time formerly needed. 


Why High Pressure Heating Was Selected 


When this plant was being designed, careful con- 


sideration was given to the type of heating to be used. 


It was finally decided to use a high-pressure heating 
system for the following reasons: 

(1) There was a plentiful supply of high-pressure 
steam for heating as steam had to be generated at 
125 Ib. per sq. in. pressure to meet the needs of manu- 


INDUSTRY 


THIS INSTALLATION 
Owner—General Foods Corp. 
Location—Hoboken, N. J. 


Engineers and Builders— 
The H. K. Ferguson Co., 
Cleveland, Ohio | 


Heating and Piping Contractors— 
Geo. J. Tobin, Inc. 
Plainfield, N. J. 


Frank A. McBride Co., 
Paterson, N. J. 


Air Conditioning Contractor— | 
Blocker Air Conditioning Corp., A 
Newark, N. J. 


Aerial view of the Maxwell House, 
Sanka and Kaffee Hag Coffee plant, 


Hoboken, N. J. NUMBER. 3 


One of the two 125 Ib. pressure, oil fired boilers which 
are used for supplying steam for process work and heating. 


facturing operations; (2) as the walls of the plant are 
practically all glass, there was not enough space to 
mount the usual low-pressure radiators; (3) because a 
high-pressure heating system made possible the use of 
comparatively small steam piping and tube and fin con- 
vectors instead of cast-iron radiators, the cost of in- 
stallation would be substantially lower than for a 
low-pressure system; (4) a high-pressure system would 
make possible the use of a simple control which varies 
the pressure in the system in accordance with the out- 
side weather conditions; (5) because the system could 
be easily controlled-it was felt that there would be an 


appreciable saving in operating cost since it would not 

J nstrument board in the er house. Board is divided in i i 

i half, each half containing a complete set of instruments for be necessary to open windows to decrease excessive 
one boiler. temperatures. 


Although there are seven buildings in the plant, only 
the coffee roasting building, can manufacturing build- 
ing and Research Laboratory and office building are 
heated. The boiler house and caffein extraction build- 
ing have an excess of heat at all times while the 
storage -building and covered piers require no heat 
since the coffee is not affected by temperature. 


Heating Equipment 


Steam is generated at 125 lb. pressure in two oil- 
fired boilers. Steam for heating of the buildings is re- 
duced to approximately 30 lb. pressure by a diaphragm 
operated, pressure reducing valve before it is distributed 
to the various buildings. The boiler plant is equipped 
with all modern controls and instruments to insure 
efficient operation. For example, to indicate the dis- 
charge of smoke, a smoke indicator is provided. This 
instrument shows at all times the amount of smoke or 
haze being discharged. 

In all of the heated spaces except the shipping floors 
heating is by high-pressure convector type radiators. 
These radiators are made of a heavy copper tube ar- 
ranged in the form of a continuous coil to which are 
mechanically bonded a series of steel plates. They are 
designed so that the surface of the radiator which is 
subjected to being touched by a person, is at a com- 
paratively low temperature, thus eliminating the pos- 
sibility of anyone being burned. The radiators used in 
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Coffee tasting room showing C. W. Lawson, one of 
; General Foods’ expert coffee tasters sampling a batch 
this installation are practically all of the wall hung type of Maxwell House coffee. Underneath the window can 


and occupy only a comparatively small space because be seen one of “a ana baad radiators used in 
of their high heat emission. 


Control System 


All high-pressure radiators have their heat output 
controlled by varying the steam pressure. In the boiler 
room is a pressure recording control instrument which 
operates compressed air type reducing valves in each 
building. These valves furnish a simple means of vary- 
ing the steam heating pressure and make possible the 


i ance of proper temperature in the plant at all 
— Prop P P . Exhaust stacks which exhaust fumes and smoke from 


times. alas . coffee cleaning and roasting equipment. Each exhaust 
On the shipping floors, unit heaters are employed has a specially designed dust collector for preventing 


because of the large amount of infiltration when the discharge of solid matter from the stacks. 
shipping doors are open. These heaters are also of the 
high-pressure type using steam at 30 lb. pressure but 
they are controlled by individual thermostats. The 
thermostats are arranged to control the operation of 
the fan on the unit heater. 


Water Heating 


A considerable amount of hot water is necessary for 
the manufacturing processes and cleaning. This hot 
water is supplied by low-pressure type storage water 
heaters. Steam is supplied to the water heaters by a 
pressure reducing valve at approximately 5 lb. pressure. 


Air Conditioning 


In the Central Research building a number of small 
animals are kept for test purposes. In order to elim- 
inate any variation in the test result due to changes 
in weather, an air conditioning system is employed to 
maintain constant conditions within this room. This 
system also serves to keep the animals in the best pos- 
sible health at all times. The system employs a 10-ton 
F12 condensing unit and a direct expansion cooling 
coil. The equipment is located in a small machinery 
room next to the nutrition laboratory in which the 
animals are kept. 

In the Central Research Laboratory building there 
are a considerable number of chemical laboratories 
which require exhaust systems for the removal of chem- 
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A corner of the food laboratories. The technician is making 

a camera record of samples of jelly. In the background is 

one of the unit type air conditioners employed for main- 
taining constant conditions in the laboratory. 


ical fumes. These exhaust systems are of the usual 
laboratory type and discharge into the outer air at 
A view in the packing department of the Maxwell House the roof. 


division showing one of the machines which hermetically 
seals the containers of Maxwell House coffee. Dust Collectors 


A considerable amount of chaff and other waste 
products are discharged from the coffee roasting ovens 
while the coffee is being heated. In order to prevent 
this material from getting into the outer air all of the 
exhaust stacks from the ovens have a specially de- 
signed dust collector installed in them. These collectors 
are of a new type and remove practically all of the 
solid material from the exhaust gases. 


Approximately 1000 gal. of water is required each 
minute for cooling purposes both in the Sanka Coffee 
manufacturing process and by the high-vacuum pumps 
which remove the air from the coffee containers before 
the lids are sealed on. This water is supplied by a 

' double fan cooling tower installed near the power plant. 


1000 gallons a minute of cooled water is supplied by this q 
double fan cooling tower. Water is employed for cooling 
operations in the Sanka caffein extract building and for 
cooling the high vacuum pumps which exhaust the air 
from the coffee containers before they are sealed. 
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THE HAUGHTON ELEVATOR CO. 


modernizes its heating plant, insulates the 
roof and installs gas-fired unit heaters. Fuel | 7 
cost estimates were bettered during the first INDUSTRY 

year of operation. 


4 MONG the gas-fired installations put into major 
industrial plants in the past few years is the huge PROFITS IN AIR 
unit heater job, which has now rounded out its first 
full year of service in the 76,000 sq. ft. single-room NO. 4 OF A SERIES SHOWING 
structure housing all the manufacturing operations of HOW INDUSTRIAL PLANTS 
e factory is essentially a wood and steel structure 
458 ft. in length by 215 ft. wide with a lengthwise cen. | PROFITS BY SCIENTIFIC CON- 
tral monitor bay or main craneway 33 ft. high and TROL OF AIR CONDITIONS 
52 ft. across. The east and west bays on either side : 
are 17 ft. high and house such partitioned-off rooms 
as the paint shop, generator room, cafeteria, pattern 
shop, toilets and washrooms, blacksmith shop, testing 


tower, millwrights booth, and shop office. On part of THIS INSTALLATION 


the roof of the west bay is the pattern storage. Roofs 


Owner— 
are flat (except for one saw-tooth running the full 
length of each side bay to provide for 12-ft. near-verti- The Haughton Elevator Co. 
cal skylights), and consists of pine sheathing covered Location— 
with composition roofing. The side walls of the moni- Toledo, Ohio 
tor bay are vertical and all glass, whereas all other : ; 
walls are brick for the first 4 ft. from the ground and Consulting Engineer— 


largely glass with about 5% of wood and siding for the S. R. Lewis, Chicago. 


Fig. 1. Interior of the Haughton Elevator Company shop 

showing one of the side bays. Note the insulation on the 

roof and one of the 41 unit heaters to the right of 
the center. 
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remaining distance. The floor in the west bay consists 
of 10 in. of concrete, and in the east bay of 9 in. of 
concrete with 3 in. of wood flooring. The flooring in the 
monitor bay is 12 in. of concrete topped with % in. of 
sand and 3 in. wood blocks. Thus it is seen that the 
spaces involved in the Haughton plant are tremendous 
and that the thermal insulation naturally offered by the 
construction is very poor. Further, there is virtually no 
part of the plant where men are not regularly at work 
during even the coldest of winter days. 

Before the new unit heater installation was made, the 
structure was heated by ten batteries of duplex coal 
furnaces with individual blowers and horizontal warm 
air outlets at least 8 ft. above the floor. Stoking was 
by hand from wheelbarrows of coal, and ash handling 
and maintenance involved much labor. The effect of 
the furnaces upon the cleanliness of the plant was seri- 
ous. Actual Haughton cost department records show 
that the operation and maintenance of the old furnaces 
cost $4600 to $4750 per year (coal, invoice cost plus 
freight plus unloading, $3300 to ¢3400—labor and 
power, coal handling plus firing plus ash removal plus 
power for blowers, $700 to $750—repairs and main- 
tenance, $600). The average operating cost per degree 
day below 60F, corresponding to a shop temperature 
of 65F, during the period throughout which the fur- 
naces were used, varied from $0.89 up. In the winter 
1937-38 the figure was $1.04. 

This was the knotty problem faced by the heating 
engineers when they tackled the Haughton job in 1938. 


Low Firsts and Operating Costs Obtained 


Several modern means of heating factory spaces of 
this magnitude were considered when the problem was 
first taken under engineering consideration, that which 
at first indicated the lowest operating costs proving to 
be a large coal-fired boiler installation supplying a hot 
water unit heater system. However, the initial cost of 
such a system would have been $35,000. It was then 
disclosed that if $7000 were spent in insulating the roof 
with 4 in. of insulating wool, the maximum heat losses 
of the building could be radically reduced to between 
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Fig. 2. Drafting room and engineerin 

office in the plant of the Haughtow 

Elevator Company. Note the unit heater 
in the center. 


4 to 4% million B.t.u. per hour and 
a $10,000 installation of gas-fired 
unit heaters would be able to oper. 
ate as required for as low a cost as 
the coal boiler installation. The unit 
heater contract was signed, and 
work was begun on what is believed 
to be one of the ten largest single- 
room unit heater installations and 
one of the very largest industrial roof 
installation jobs ever made. 

Some 80,000 square feet of roof 
and monitor end walls were insulated 
with 4 in. of insulating wool in 
bats 15 in. wide by 36 in. long. It was installed be- 
tween the joists with chicken wire strung underneath 
for additional support. A dead air space was left be- 
tween the insulation and the wooden roof. The effect 
was not only to reduce the initial and operating costs 
of the gas-fired unit heater system, but to reduce the 
noise in the plant (chiefly developed by line shafting) 
by at least one-half, and to make working conditions 
perceptibly pleasanter (cooler) during summer months. 
As a matter of fact, it is reported that with the insulated 
roof and air circulation created by operation of unit 
heater fans, summer temperatures are lower in the plant 
than in the office building which adjoins it. 

The unit heaters, 41 in number, are throughout the 
entire plant as shown by the accompanying floor plan 
(Fig. 6). Each of 19 consumes 81 cubic feet of 
1050 B.t.u. per cu. ft. natural gas per hour; each of 
13 consumes 152 cu. ft. of gas per hour; and each of 
9 uses 190 cu. ft. per hour. All heaters are suspended 
approximately 7 to 8 feet from the floor and their 
louvers are directed downward to throw the warm air 
toward the floor, the machines and the workmen. A 
test made on a cold December day showed a tempera- 
ture variation from floor to crane bay ceiling of less 


Fig. 3. Down the length of the main Craneway indicating 
the tremendous spaces involved and showing part of the 
roof insulation. 
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‘4. Stock room in the Haughton 
She lant showing two unit heaters 


Fig. 


tor 
weg the insulation in the roof. 


than 5F, a good indication of the 
type of circulation achieved. 

Considerable money was saved in 
gas service lines by good piping lay- 
outs, and in the flue connections by 
providing H-type triple tee down- 
draft arrestors of 20-gage galvanized 
steel at least 2 ft. above roof level and 
atop each unit heater flue. Were these 
not provided it would be necessary to 
run many of the flues at least 15 ft. 
higher to clear the main craneway 
roof level and avoid serious down- 
drafts. Also, the arrestors eliminate 
pulling effects due to cross-drafts, and insure the stablest 
of firing conditions within the unit heaters. ms) 

Transite flues were used throughout using 5 in. diam- 
eter for the smallest size heaters, and 7 in. diameter 
for the rest. About one-tenth mile of this pipe was used 
in making the installation. Although their initial cost 
was slightly greater than for other types of flues, they 
are expected to last almost indefinitely, never to cor- 
rode, and to impose a minimum weight strain (as com- 
pared with cast iron flues) on the roof and flue sup- 
ports. In accordance with best practice and fire 
underwriter’s rulings, flues were passed through the roof 
so as to provide a 1% in. air space between them and 
their flashed metal roof jacks. Also, cemented to each 
flue, is a rain-shedding petticoat of. galvanized sheet 
metal. 


Special Hook-ups 

Interesting and special installation adaptations were 
made in the case of three of the 41 unit heaters 
(Nos. 2, 7 and 21 on the accompanying plan). That 
which supplies the paint room (No. 2) is located out- 
side of that room, the warm air being conducted through 
the wall and suitably directed within the paint room by 


Fig. 5. Unit heater No. 2 shown in the upper right sup- 
plies the paint room from outside that room and is fire 
screened at the inlet air duct. Note flue connection. 
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special sheet metal ducts. Because of the volatile na- 
ture of the paints and lacquers sprayed within this 
room, a firé screen is located below the heater’s burner 
and across the air inlet. In the lunch and recreation 
room (No. 7) the inlet zone of the heater is ducted to 
within 12 in. of the floor to preclude inadequate circu- 
lation or cold floor conditions in this space where em- 
ployees are at rest. The third especially fitted heater 
(No. 21) is located above and beside the inner and 
vertical lifting door of the truck vestibule. This unit is 
equipped with a fan-shaped high velocity nozzle which 
plays a sheet of warm air across the large truck door 
opening when it is in use, and, thus, forms a warm 
air screen against excessive cold air infiltration. 

Each of the 41 heaters is individually controlled by 
a thermostat located 5 ft. from the floor and almost 
directly below the unit it controls. Also each heater is 
equipped with a device which definitely will not per- 
mit the gas to be turned on until that device is impelled 
by the force of the air driven by the fan. Thus, the fan 
must be running before heating can occur, and as a 
result no failure in the fan circuit can cause overheat- 
ing of the unit due to inadequate circulation. 

It is also to be considered that other heat develop- 
ing units are operated in the Haughton factory. Forge 
furnaces are busy at the job of forming brackets; heat 
treating furnaces are putting all manner of elevator 
parts through exacting temperature cycles; a large 
boiler converted to use gas is tempering against freez- 
ing the large volumes of water stored high in the 
sprinkler system tank tower outside; two gas unit heat- 
ers installed some time before the 41 discussed here are 
heating the drafting room which communicates to the 
main bay; a gas-fired boiler is supplying steam heat 
to the company’s main office building which adjoins 
the plant; several pot furnaces are doing hardening or 
melting jobs; and welding torches and soldering fur- 
naces are all contributing their mite to the sum total 
of extra heat sources. With an installation other than 
one of unit heaters which force circulation of air down 
from above, all this uncontrolled extra heat would rise 
to the top of the lofty crane bay and be lost to the 
comfort heating cause. 
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Fig. 6. (Below). Plant layout, showing location and direc- 


tioning of unit heaters. Fig. 7. (Right). Heater No. 21 
plays a sheet of warm air just inside the inner truck 


vestibule door to form a screen against excessive cold air ™ 


infiltration at the time of deliveries to and from the plant. 
Note also the insulation above doors and windows. 
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Anticipated Costs Beaten 


Since its first day of service, the modernized Haugh- 
ton Elevator plant heating system has been adjusted 
to maintain 65F for 55 hours per week (five 8-hour 
days, plus one 3-hour-day, plus 2 hours to heat up on 
each of the 6 days), and to hold 55F for the remain- 
ing 113 hours. This schedule of plant temperature con- 
ditions was settled upon, not only after consideration 
of the particular requirements of the workmen, the 
plant and the equipment, but also after consideration 


of the estimated economics of maintaining several tem- 


perature schedules ranging from the minimum ac- 


TABLE I 


CoMPUTATION OF CORRECTION FACTOR FOR 
INTERMITTENT OPERATION: 


ss mre; per wk. 3575 degree hrs. 
bre per wk: KK 6215 degree hrs. 


Total degree hrs. in period 


Days in period X Max. Operating 
Temperature 


Correction Factor = 


9799 
= = 21.5 
7X 65 


ComPuTATION oF EsTIMATED ANNUAL Gas CONSUMPTION 
(HEATING ONLy 1F OutstpE TEMPERATURE BELOW 60F): 


Hourly Heat Loss X Degree Days Above 
60F X Corr. Factor 


Max, Operating Temperature X B.t.u. cu. 
ft. of Gas X Efficiency 
4,500,000 X 5161 X 21.5 
65 X 1050 X 0.83 


Consumption = 


= 8,825,000 cu. ft. per seascn 


Cost = 8,825,000 cu. ft. at $0.50/1000 cu. ft. = $4,412.50. 
TABLE II 
ACTUAL 
(Oct. 28 To 
| EsTIMATED JuNE 8) 
Degree Days Below 60F......... 5161 4549 
Cubic Feet of Gas.............. 8,825,000 4,190,000 
Cubic Feet per Degree Day...... 1708 922 
Cost per Degree Day............ $0.854 $0.461 
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ceptable to the maximum reasonable conditions. Some 
of these estimated costs were as follows: 


(A) TOF constantly..............cccceeee $5565 per season 
(B) 65F constantly................00005- 4925 per season 
(C) 60F constantly: 4240 per season 
(D) 70F for 40 hours—45F for remaining 

(E) 65F for 40 hours—45F for remaining 
(F) 60F for 40 hours—45F for remaining 

(G) 65F for 55 hours—55F for remaining 


The method of calculation of these data is shown in 
Table I, which pertains to Case G cited above and the 
heating schedule actually selected. 

Noteworthy is the fact that the actual gas bills re- 
ceived from October 28, 1938, to June 8, 1939, totalled 
only $2095, or 47% of the expected amount. Part of 
this difference is due to the fact that, during the period 
noted, Toledo experienced only 4549 degree days be- 
low 60F instead of the 1933-1938 average of 5161 upon 
which calculations were based. Even so, the compari- 
son in Table II shows an actual cost per degree day of 
$0.461, or 54% of the estimated amount. 

This discrepancy between estimated and actual fig- 
ures is not unexpected in view of the liberal allowances 
which were provided in the calculations of building heat 
losses and unit heater thermal efficiency. 

There have been no upkeep, labor, or servicing 
charges, and none are expected for years to come. Fur- 
ther, the cost of electricity for operating the fans in- 
corporated in the unit heaters is liberally estimated at 
$80.80 (the smallest heaters carrying 1/12 hp. motors, 
and the medium and largest carrying % hp. motors). 
Therefore, the total heating season cost for 1938-1939 
has been $2175.80, a clear 53% savings over the mini- 
mum cost of the old arrangement. 

The heating plant was designed by S. R. Lewis, 
Chicago, in collaboration with Haughton’s engineering 
department and with Charles C. Eeles, industrial en- 
gineer, The Ohio Fuel Gas Co. 
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WOODWARD IRON CO. 


is successfully operating the first air con- 

ditioned blast furnace. The purpose of 

the 535 ton installation is to control the 
moisture content of the air blast.t 


HE first air conditioned blast furnace is now suc- 

cessfully operating at the plant of the Woodward 
Iron Company at Woodward, 12 miles southwest of 
Birmingham. The 535-ton installation was made at an 
estimated cost of $75,000. 
_ The primary object of the installation is to control 
the moisture content, summer and winter, of the air 
blast required in blast furnace operation to the end 
that a more uniform product can be produced. The 
value of having a dry blast in the process has long been 
recognized, but the Woodward Company -was the first 
to turn to modern air conditioning to attain this objec- 
tive. The capacity of the furnaces at Woodward is 400 
to 550 tons of iron per day, and the air required is from 
45,000 to 50,000 c.f.m., or about 2700 tons of air per 
day. Thus for every ton of iron produced, 5.6 tons of 
air must be conditioned. 

In smelting, the principal functions of the furnace 
are to dry the charge, release the calcium from the car- 
bonates, reduce the metallic oxides in the ore, and to 
melt the iron. To accomplish these objectives, air is 
blown into the furnace where the combustion of the 
coke results in a temperature of around 3000F. Carbon 


*This article is based on information obtained from George H. 
Watson, Birmingham, Ala., and from a paper by L. L. Lewis, Vice- 
President, Carrier Corp., presented at the Eastern Air Conditioning 
conference, Lehigh University, sponsored by the American Society 
of Refrigerating Engineers and others. 


PROFITS IN AIR 


NO. 5 OF A SERIES SHOWING 
HOW INDUSTRIAL PLANTS 
PROMOTE PROCESSES AND 
PROFITS BY SCIENTIFIC CON- 
TROL OF AIR CONDITIONS 


Spray dehumidifier at Woodward Iron 
Works. Outside air taken in through 
stack rising from roof at right end of 
spray chamber. Suction line carrying 
cooled and dried air runs to left and 
thence underground to blowing engines 
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dioxide is formed but immediately broken down into 
carbon monoxide which is a powerful reducing agent. 
As mentioned, amounts of air required are very large 
and in order to operate economically the air is pre- 
heated. 


Description of Plant 


Ordinarily outside air passes through large blowing 
engines into a series of stoves where the air is pre- 
heated to about 1300F and then enters the furnace. 
In the Woodward installation the air before being 
heated and blown into the furnace is passed through 
a two-stage dehumidifier where chilled water is sprayed 
through the air stream at many successive intervals. 
The chilled water is supplied by a 535-ton centrifugal 
refrigeration machine. 

Water from the refrigeration machine enters the de- 
humidifier at a temperature of 38F; air leaves the 
dehumidifier at a dewpoint temperature of 42F, when 
it contains 3 grains of moisture per cubic foot. In the 
winter a standard closed water heater is employed to 
heat the water circulated through the dehumidifier. The 
dehumidifier thus becomes a humidifier when the out- 
side air is below 42F dewpoint. Automatic controls 
regulate the speed of the 600 hp. condensing turbine 
driving the compressor so as to regulate the dewpoint 
of the air leaving the dehumidifier. 
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535-ton centrifugal refrigerating ma. 
chine at Woodward Iron Works. The 
compressor is driven by a steam tur 
bine, the speed of which is automati- 
cally controlled to maintain the leaving 
chilled water at a constant temperature 
regardless of the load on the machine. 


The dehumidifier is a reinforced concrete house with 
top, bottom and sides 12 inches thick, and with all 
internal surfaces water-proofed. This rugged construc- 
tion was considered necessary to withstand the intense 
pulsations set up by the reciprocating blowing engines. 
Under these unusual conditions extra sprays were pro- 
vided in order to secure the complete dehumidification 
desired. 

A blast furnace has to operate 24 hours a day, and 
in order that the dehumidifier can be properly main- 
tained, provisions were made to shut off a few sections 
at a time without interrupting operation. All water 
screens and strainers are removable, so that they can 
be cleaned and replaced without disturbing operations. 


Pulsations of Blast 


Air from the dehumidifier is delivered through an 
8-foot diameter duct to the blowing engines. The air is 
compressed to approximately 20 lb. pressure in the 
blowers, then forced through the pre-heating stoves 
and heated to 1300F before being delivered to the blast 
furnace. 

The blowing engines are large, two-cylinder, double 
acting, reciprocating compressors which turn over up 
to 80 r.p.m. and in which air cylinders range from 7 to 
9 ft. in diameter and with strokes from 5 to 7 ft. in 
length. 
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Intake view of dehumidifier with brick 
pump house at right. Chilled water. 
mains pass through the wall of pump 
house and run off to the right to cen- 
trifugal machine. Cold blast mains 
carrying air at 15 Ib. pressure pass 
through the wall of blowing engine 
house to the left. The water on de- 
humidifier is condensate from the suc- 
tion main. 


The pulsations from the blowing engines are of con- 
siderable magnitude. At a point near the cylinders of 
the Woodward blowing engines a pulsation of 12 in. 
water gauge (61 lb. per sq. ft.) was observed. These 
waves are felt through the entire system and it was 
necessary to add strong channel iron bracing to the 
outside air intake. 


Dew Point Important 


Selection of the final dew point at which moisture is 
to be removed was the essence of the economic and 
design problem. Initial conditions were fixed by local 
weather conditions. Of equal importance, though, was 
the usage factor which is composed of, among other 
’ things, the number of months of the-year during which 
the plant can be used for obtaining regularity and the 
tons of moisture which can be removed from the wind 
during a year’s operation. 

Lowering moisture in the blast reduces the amount 
of coke which must be burned for each ton of iron 
produced and increases the total output which can be 
obtained from a furnace. One grain per cubic foot 
accounts for about 48 lb. of coke per ton of iron; a 
little more than six grains, therefore, about 300 Ib. of 
coke per ton of iron. 

The dry blast plant was put in operation in the Lanter 
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part of June. The response of the furnace to drier wind 
was immediate and impressive. Burden was promptly 
increased. A noteworthy reduction in coke per ton of 
iron followed promptly and the silicon content of the 
iron also responded to the lowered moisture content. 
The prime objective of the installation is to be able to 
produce a uniform quality of iron. Control of the hu- 
midity is achieving that result. Prior to this installation 
chief advances in blast furnace practice were in the 
preparation of the raw materials and proper charging 
of the furnace. Yet these heavy raw materials do not 
total the tonnage of air used; hence, the explanation of 
why the company turned to a conditioning of the air. 


Second Installation Under Way 


Air conditioning of a second blast furnace at the 
Woodward plant will start immediately, according to 
an announcement made late in November by H. A. 
Berg, president of the company. The second furnace is 
expected to be ready for operation within 90 days. 

While President Berg has -made public no figures as 
to the performance of the equipment, decision.to pro- 
ceed with the second furnace is taken as evidence that 
the installation has proved satisfactory in its major 
purpose of affording a more uniform product through 
scientific control of heat, moisture and air blast. 
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Zones of equal severity in extreme winter weather. The isotherms indicate the daily mean tem- 
peratures which may be expected on an average of once a year. 


A Basis for Selecting Design Temperatures 
for Winter Heating 


ie has been frequently pointed 
out that the proper design 
temperature for winter heating 
installations cannot economical- 
ly be the lowest reported tem- 
perature in a given locality, 
inasmuch as this lowest record- 
ed temperature is reached only 
once over a long period of 
years. One of the standard rules 
for selecting the désign temper- 
ature is that it should not be more than 15F above the 
lowest reported temperature, but a more specific de- 
limiting has never been determined by any formula 
or rational procedure, nor has it been a matter easily 
susceptible to fixing. 

In order to provide a basis for selecting heat design 
temperatures, an analysis of winter data for 120 cities 
was recently made by Professor Clark M. Humphreys 
of the Carnegie Institute of Technology assisted by 
workers furnished by the Works Progress Administra- 
tion and reported in a publication by Professor Humph- 
reys and entitled “An Analysis of Winter Temperatures 
for One Hundred and Twenty Cities,” published by the 
Carnegie Institute of Technology as Bulletin 82. 

- In making his study, Professor Humphreys used the 
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Based on an analysis of weather data for 
120 cities, Professor C. M. Humphreys of 
Carnegie Institute of Technology recom- 
mends that the frequency of recurrence of 
low temperatures should be the basis for 
selecting winter design temperatures. The 
author's conclusions, a table and a map 
are presented here, reproduced from a re- 
cent publication by Professor Humphreys. 


climatological data of the United 
States, by sections, as published 
by the Weather Bureau, and 
which contain considerable data 
for many cities over a long 
period of years. Professor 
Humphreys selected 23 years 
as the average number of years’ 
data on which to base his study. 
The study included analysis of 
both daily minimum and daily 
mean temperatures and the analyses of both are pre- 
sented in the bulletin. 

The general plan followed in the study was to show 
the frequency with which certain minimum and mean 
temperatures may be expected to occur, and it is the 
author’s opinion that the probable frequency of recur- 
rence is the important consideration in selecting design 
temperatures. | 

Important among the data presented in the bulletin 
is a table, reprinted here, showing the average number 
of times per year, during the period studied, that the 
daily minimum and daily mean temperatures were as 
low as or lower than the temperatures indicated in the 
body of the table. Frequency of recurrence ranging from 
once in three years to five times per year is included. 
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As an example of the use of this table it is shown 
that in Birmingham, Ala., a daily minimum tempera- 
ture of 8F or lower occurred on the average of once 


every two years. A daily mean temperature of 18F or 
lower occurred with the same frequency. A daily mean 
temperature of 17F occurred on an average of three 


AVERAGE FREQUENCY OF RECURRENCE OF DAILY MEAN AND DAILY MINIMUM TEMPERATURES 
(Showing the average number of times that daily temperatures have been as low as or lower than the temperatures indicated) 


AVERAGE FREQUENCY OF RECURRENCE AVERAGE FREQUENCY OF RECURRENCE 
Once | Once | Once _ 3 Times| 4 Times |5 Tim :s Once Once Once | Twice |3 Times|+ Times|5 Times ‘ 
in r r per n r ver 
3 Years|2 Years} Year | Year Year Year Year 3 Years |2 Years Year Year Year Year Year ae 
STATE STATE 
AND TEMPERATURES, F A TEMPERATURES, F ; 
CITY CITY 
NEVADA 
— 16 8 8 ww a 1§ 25 #17 19 28) 620 29 Logandale......... 14 280 14 16 5k 19 32 20 34 35 36 
Mobile. .....-- 18 27. 19 28 22 30 33 § 7 #3 9 13 2 15 17 7 8 
ARIZONA 14 22 23 #17 2§ 20 28 22 30 23 38 32 
24 38) «25 gt 28 42 29 43 29 43 Winnemucca....... -8 -24 -19 -1 -13 4 -8 8 6 100 -§ 
Yura. 29 39 «29 40) 30 33 46 46 NEW HAMPSHIRE 
ARKANSAS -20 -18 -16 -t -12 3 -8 § -7 6 
Fort Smith........- ¢ 5 15 9 12 14 22 1s 23 NEW JERSEY 
Little Rock........ 13 6 15 9 18 12 20 #14 22 «16 23 «38 2g Atlantic City....... 9 1 10 4 13 7 16 9 8 19 12 20 
CALIFORNIA 
25 33 27 34 28 36 29 37 39s 58 NEW MEXICO 
32 35S 2 37 Roswell. ........... 9 10 2 14 6 8 9 20 10 22 23 
Los Angeles........ 35 42 37 43 38 45 39 46 40 47 «40 47 Santa Fe........... 3°07 9 «OW 2 13 45 5 16 6 17 
San Francisco...... 33 38 34 39 35 40 36 41 37 42 38 43 «039 44 NEW YORK Kt 
Denver..... -16 -7 6 -3 -§ § +3 7 9 Buffalo ........... o 8 2 9 
Durango..... -19 0 -18 2 3 -12 6 -10 8 -8 g -7 10 New York ........ 4 6 10 42 6 7 15 8 17 
Grand Junction. . . -17 -16 © -12 2 7 9 10 NORTH CAROLINA 
Trinidad ......---. Asheville.......... 2 9 10 717 #9 19 at 22 
CONNECTICUT Raleigh............ 8 16 8 18 20 14 2% 17 25 18 26 
New Haven........ 8 1 6 3 3 7 1 10 3 12 $ 13 6 4 Wilmington........ 120028 13 23 16 25 19 28 21 30 23 38 24 «32 MS 
FLORIDA NORTH DAKOTA 
20 30 22 320-25 35 28 37-30 31 gt ismarck.........- "39-27. -2§ 27-17, 26-16-25 -14 
Tampa...... 28 40 40 4335 45 36 4637 47 Devil's Lake........ -29 -21 -28 -20 -27 -19 
GEORGIA Williston.......... 39-29-37 31-22-29 - 26 -18 
15 6 16 20 23 16 260 «618 «19 27 
Savannah........ 18 26 20 28 22 32 25 35 27 36 28 37 29 38 OHIO. 
Cincinnati.......... 0 3 6 9 20 3 12 
IDAHO ee ¢ Cleveland......... 6 2 o 8 2 9 3 10 
ILLINOIS OKLAHOMA 
INDIANA Medford........... 3 15 6 16 20 
Fort Wayne........ -12 8 PENNSYLVANIA 
polis........-11 -2 -10 -1 -8 3 7 8 10 iladelphia....... 1 9 2 10 8 1§ 10 17 18 82 Ig 
IOWA 7 GH 2 @ 19 3 5 12 
Keokuk..... -17 -7 -13 -3 4 = -20 -3 -1@ 0 -100 3 6 4 8 9 
Sioux City......... "24-16-23 -20-11 -8 4-14 -6 RHODE ISLAND 
8 0 2 6 9 3 4n 4 
-10 -2 2 -§ 3 § 6 
9 47 9 10 SOUTH CAROLINA 
-4 +3 1 -7 4 +4 6 -5 8 ION... 17 23 «18 22 29) «626 33 27 34 «6028 35 829 36 
4 3 6 1 9 20 3 Columbia.......... 120210 22 26 tg 30s on 
“31-21-29 -26 14-22-12 -20 -10 -9 
TENNESSEE 
5 9 Memphis........... 6 12 8 15 8 20 22 16 23 ing 
-12 -10 0 -7 3 TEXAS 
3 @ 6 8 Amarillo. .......... 445 7 1.13 45 6 17 8 8 
El Paso......... 146 25 16 18 27. 19 30 28 32 22 33 23 
Fort Worth..... 7 16 10 18 82 28) 23) «17 260 27g 28 
jo -9 4-22 <-17 -2 -33 2 6 7g 
Ss 9 zu 4% Salt Lake City...... 8 1 6 2 7 3 12 7 15 8 16 
VERMONT 
5 2 6 8 489 
-12 -10 -2 -g -8 © 2% 4% 8 8 9 20 22 a3 23 
jorfolk........... 9 16 10 13 20 16 22 «17 2% «619 27 
-23 -1§ -20-12 -18-10 -17 -8 -16 -7 WASHINGTON i 
-31 -28-18 -26-16 4-24-15 9-23 -14 4 19 20) «617 
-13 2 © 7 2 @ § 7 19 
16 24 20 27 21 29 23 24 32 -14 -t <-88 8 3 o 7 3088 
WEST VIRGINIA 
4 6 -14 8 5+ 6 -3 8 -1 10 12 
8 2 10 33 Parkersburg... ... -9 3 -7 4 6 ° 9 2 12 43 5 
5 4 1 tu 3 12 5 13 WISCONSIN 
Green Bay......... 24-13. -20-10 -17 -8 -1§ -14 -12 -3 
“31-19 -20 -7 LaCrosse... 27-16 -26-15 -24-12 -21 -18 -7 -16 6 -15 <5 
= = = = = Milwaukee..,......-18 -10 -16 -9 -14 -5 0 6 2 , 
-16 -13 -3 -10'-t -9 -7 18 Sheridan........... -19 23-11-21 
-18 -8 -15 -12 -2 -10 Yellowstone Park... -34 -24 -33 -29-18 -25 -20 -9 -18 -6 -16 -4 
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times per year and a daily mean temperature of 26F or 
lower occurred on the average of three times per year. 
The author points out that it is unsound practice to 
use the same design temperature for all types of build- 
ings built in a given locality. For example, slight un- 
derheating for a few days each year can easily be 
tolerated in a residence but the same underheating in 
a hospital would be very undesirable. He further be- 
lieves, based on his analysis, that in general design 
temperatures for the northern or colder sections may be 
selected for a higher frequency of recurrence than for 
the southern or warmer sections. He adds that this 
rule must be observed if the heating systems in all 
parts of the country are to be sized for approximately 
the same percentage of the maximum heating load. The 
following example is given to illustrate this point: 


MosiLeE, ALA. DULUTH, MINN. 


Design temperature, selected 

as the mean temperature 

occurring once a_ year, 

Temperature difference for 

heat loss calculations: 70F 

—the design temperature. 40F 90F 
Lowest temperature 

during the period studied, 

Difference between design 

temperature and _ lowest 


mean temperature ....... TF 8F 
Overload on heating system 
on coldest day ........... 17.5% 8.9% 


In this tabulation the difference between the de- 
sign temperature used and the minimum temperature 
on record is somewhat higher for the colder station. 


However, the percentage of overload that would have 
to be carried by the heating system on the coldest da 
is much higher for the warmer city. This could be wa 
rected by selecting a design temperature which Occurs 
less frequently for the warmer city. 

The author includes in his bulletin a map, reproduced 
here in a redrawn form, to show zones of approximately 
equal weather severity. The lines plotted on the map 
indicate the daily mean temperatures which may be 
expected to occur with an average frequency of once q 
year. 


The author’s conclusions are: 


1. The daily mean temperature is a better indication 
of heating load than the daily minimum temperature, 
It is therefore a more logical basis for the determination 
of design temperature. 


2. The design temperature should be based upon the 
probable frequency of recurrence of low temperatures, 
rather than upon the lowest daily mean or daily mini- 
mum temperature on record. 


3. There is no one frequency of recurrence which 
should be used for the selection of all design tempera- 
tures. It will depend upon the type of building or the 
purpose for which it is to be used, upon the severity 
of the weather in the district in which the building will 
be built, and upon local weather peculiarities. 


4, Any attempt to predict weather conditions in one 
city from weather data for another city should be made 
with caution. 


Year-Round Air Conditioning Available in 1940 Automobile 


Cooling, or warming, filtering and dehumidifying of 
the air in automobile interiors, long wanted by motor- 
ists and long sought by engineers, has arrived as the 
very latest boon to motor car passengers. An automo- 
bile can now be heated with filtered air in winter, and 
on the hottest, most humid days of summer it can be 
as cool as the most modern air-conditioned home or 
other building. A car now also offers escape from dust 
and pollen laden air. 

The Packard Motor Car Company announces thet 
it has the first automobile mechanical refrigeration air 
cooling system, a unit which also filters the air in a 
car and provides heat in winter, now ready for the 
public. It is offered by Packard as a standard, fac- 
tory installed, extra cost accessory. 

Through use of the new device, air in an automobile 
body is cooled to the temperature desired by passengers, 
dehumidified, filtered and circulated through the car. 
A simple adjustment, easily made by a passenger, 
causes the system to circulate filtered warm air when 
desired. 

Cooling is obtained by means of a refrigerating plant, 
according to W. M. Packer, vice president of distribu- 
tion of the Packard Motor Car Company, explaining 
the new accessory. 

The refrigerating coils are located back of the rear 
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seat in an air duct with heating coils in another com- 
partment of the same duct. An electrically-driven fan 
forces air through either set of coils at the will of the 
passengers, the filter operating as air travels through 
the duct. It has been found in tests that this filter 
removes practically all dust from the air in the car. 
It also so largely removes pollen as to be helpful to 
hay fever victims. 

The treated air follows along the top of the car 30 
that it does not blow directly on any of the passengers. 
It returns along the floor, passing under the rear seat 
to the coils for recooling, or reheating, and is then re- 
circulated by the fan. 

The compressor is mounted on top of the engine and 
is driven from the radiator cooling fan. 

The cooling system has a cooling capacity of one and 

one-half tons at 60 miles an hour and two tons at 80 
miles an hour. 
' Mr. Packer in making the announcement stated: 
“There has been much talk about giving automobiles 
the real cooling, filtering and dehumidifying of modern 
air conditioning systems. Development of a system 
for motor cars, however, was not finally accomplished 
without long and intensive engineering effort during 
which many problems were encountered and success- 
fully solved.” 
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Commercial Stokers 
for Anthracite 


By RALPH A. KRAUSSt 


Anthracite stokers of a capacity suitable for use in 
small commercial buildings should not be compared 
with those intended primarily for small residences. 
Both have developed more or less side by side but 
the recent concentrated attention directed toward 
the small residence stoker has tended to obscure 
what has been accomplished with commercial sizes. 
The author gives a brief survey of what has oc- 
curred recently in the development of commercial 
anthracite stokers. The paper was originally pre- 
sented at the Second Anthracite Conference at 
Lehigh University in April, 1939 


TOKER manufacturers in the commercial field, 

which embraces units having capacities between 
100 and 1000 Ib. of coal per hour, or 25 to 250 boiler 
horsepower, report increasing sales and are optimistic 
regarding the future. 


Performance of Underfeed Stokers 


These underfeed stokers are ordinarily fired with 
rice anthracite. Buckwheat anthracite may also be 
used with extremely good results. So far the use of 
barley has proven unsuccessful. 

The outstanding characteristic of these stokers is the 
freedom from manual attention and resultant saving 
in labor costs. It is common practice for the hoppers 
to be filled and the ashes removed twice a day by un- 
skilled labor, the firedoors not being opened for days 
or weeks at a time. 

The burning capacity of stokers of this type is about 
15 lb. per sq. ft. of grate area for the stationary grate 
types. This figure is increased to 20 lb. or more per 
sq. ft. when moving grates are used. The percentage of 
combustible in the ash depends very largely upon the 
coal feed rate and should not exceed 40% for the 
capacities given above. When running at partial loads, 
the combustible will be less. The CO. under steady 
running conditions is in the neighborhood of 10% on 
small stokers and in the case of the larger stokers 
observations indicate that 13% to 14% may be 
expected. 

An outstanding feature of anthracite stokers of any 
type is the fact that in adequately sized boilers high 
settings (to obtain large combustion volumes) are un- 
necessary. This feature tends to reduce the installation 
cost as compared to oil burners or bituminous stokers 
which always require ample combustion volume. 


Combustion Engineer, Anthracite Industries Laboratory. 
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The stoker may therefore be set at floor level and 
when installed in a firebox type of ‘boiler, little if any 
brickwork is necessary. The opinion was once held that 
dependable ignition could be secured only by the use 
of a certain amount of brickwork in the combustion 
chamber. Experiments, however, proved this to be en- 
tirely unnecessary as ignition and very satisfactory 
overall performance were obtained with the stoker set 
inside the water walls without any brickwork and using 
the hardest type of anthracite which could be obtained. 

These characteristics combine to afford an extremely 
desirable piece of equipment for either heating or power 
loads in such locations as hotels, apartments, hospitals, 
greenhouses, laundries, office buildings and small in- 
dustrial plants. 


Commercial Chain Grate Stokers 


Chain grate stokers are most certainly an efficient 
method of burning the small sizes of anthracite. Thou- 
sands of power plant installations bear witness to their 
efficiency, ruggedness and dependability. Unfortu- 
nately, however, this equipment has been considered 
generally impractical for burning capacities of less than 
1000 Ib. per hour. This is not only because of the cost 
of the installation itself, but because in boiler plants of 
this size there is seldom sufficient headroom for the re- 
fractory arches which have been considered necessary. 


New Developments 


One commercial chain grate stoker which was sold 
several years ago has recently been redesigned, using 


33 


4 
h 
- 
fe 
if 
og 
| 
4 


a number of ingenious methods to reduce construction 
costs. The grate drive mechanism, for example, re- 
quires a speed reduction in the neighborhood of 30,000 
to 1 for a small stoker and not much less than this for 


even a large one. Other designs commonly use a double 


worm reduction unit, the final worm gear in the train 
being quite large and expensive. The initial speed re- 
duction of 60 to 1 is obtained by a single worm gear 
built into the motor, the remainder being obtained 
through the use of two ratchets in tandem. This con- 
struction is obviously very much cheaper and more 
rugged than a worm gear drive. 

Perhaps the most interesting feature of this design 
is the means by which ignition is accomplished. The 
arrangement of the parts is shown in Fig. 2. By means 
of the inclined feed chute and the so-called leveling 
pipe, the incoming fuel is forced to travel in practically 
a vertical, downward direction as it enters the furnace. 
At this point, it meets a current of air from a wind- 
box placed just beyond the end of the feed chute. 

Once ignition has been established at the bottom of 
this zone, the incoming fuel is heated by the combus- 
tion of that which has immediately preceded it, and 
according to tests conducted by the Bureau of Mines, 
the ignition speed under such circumstances may be 
increased by increasing the air velocity, the only limit 
being when the fuel particles are blown out of the fuel 
bed. Needless to say, this construction eliminates the 
necessity for an ignition arch. The water-cooled level- 
ing pipe is but a minor complication, although it must 
be connected to the boiler in such a manner that active 
circulation of the cooling water is obtained. 


Grate Speed Control 


By placing a temperature sensitive element such as 
a thermocouple in the ignition zone, means become 
available for controlling the speed of the grate accord- 
ingly. This is believed not only highly desirable, but 
really necessary for fool-proof operation, for if the speed 
of the grate exceeds the speed of ignition, the fire will 
be discharged into the ashpit, whereas if the ignition 
speed exceeds the grate speed, the fire will creep up 
into the hopper. A further advantage of this ignition 


Combustible | 9% 


in Refuse 


AINE 
a 

&— — Stationary Grates 


40 


30 


Per cent 


_— 
Carbon Dioxide in Five Gas 


Coal Feed - Pounds per Square Foot per Hour 
6 10 12 14 16 18 20 


Fig. 1. Performance of a typical commercial 
underfeed stoker. 
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Fig. 2. Overfeed ignition on a chain grate stoker. 


control is that it permits the grate to run at intervals 
when the fire is banked, maintaining the normal length 
of active but dormant fuel bed so that even after a 
shut-down over the week-end, extremely rapid accelera- 
tion is obtained. 


Fuel Size 


The present design of the grate links does not permit 
the use of anthracite smaller than rice. However, 
changes have been suggested which it is hoped will 
render the use of barley practical. 


Probable Performance 


At the present time, this stoker is in the develop- 
ment stage, but it is not considered too optimistic to 
predict combustion rates of 25 to 30 lb. per sq. ft. 
based on the total projected area required in the fire- 
box. COs of 12% or better is a reasonable expectation. 
In the absence of a rear arch, the fire at the tail end 
becomes extinguished by lack of heat rather than by 
lack of air, and the inherent combustible in the ash 
appears to be between 30% and 35%. Undoubtedly, 
the corresponding ashpit loss of 6% to 8% can be con- 
siderably diminished where conditions permit, by the 
use of a short rear arch. Thickening of the fuel bed 
by raising the leveling pipe is also a possible means of 
decreasing this loss but this will also entail the pro- 
duction of carbon-monoxide at the front end, compli- 
cating the problem. 


Advantages 


Providing this stoker can be developed into a prac- 
tical commercial design, it will present certain advan- 
tages over the underfeed type. Because of its greater 
burning capacity per unit area, it can be made both 
smaller and lighter and therefore, probably somewhat 
less expensive in addition to the possibility of its be- 
ing installed in boilers where the available firebox space 
is meager. 


DECEMBER, 1939, HEATING & VENTILATING 


Ledge Plate.’ 
(===) 
Wignitionh 
H } 
| Windl | Return 
| 
| 
| 
| 
| 


How Reduce Sun Heat through Windows 


By CLIFFORD STROCK 


summer air conditioning load in a given building, 
nothing much can usually be done about the internal 
heat load from the occupants and appliances. The heat 
transmitted through the walls from the outside, how- 
ever, can be reduced by insulating the walls; the solar 
heat transmitted through the roof can be reduced by 
various methods as explained on these pages some 
months ago. It is the purpose of this article to point 
out to what extent another very important part of the 
air conditioning load—solar heat passing through win- 
dows—can be cut down by the use of special absorbing 
glass windows, to emphasize the importance of shading 
the windows, and to show how problems involving sun 
heat through windows can easily be solved. 

Obviously the purpose of a window is to admit light. 
Since this light is energy it helps build up the heat load. 
To decrease the energy entering the room by cutting 
out the light would be no solution of the problem what- 
ever. How, then, can the energy transmission of win- 
dows be reduced? To answer this it is necessary to 
have a fair understanding of solar energy and its 
properties. 


OF the various heat gains which go to make up the 


Solar Energy 


The energy given off by the sun is in the form of 
waves and covers a rather wide range of wave lengths 
from 0.292 to 5.3 microns (a micron is one ten-thou- 
sandth of a centimeter). This solar energy is made up 
of three types of waves—ultra-violet, visible light, and 
infra-red rays. The wave lengths from 0.29 to 0.45 
microns are the ultra-violet, those from 0.45 to 0.70 are 
visible light, and those from 0.70 to 5.0 microns are 
infra-red rays. The greater part of the sun’s energy is 
in the form of infra-red rays, these accounting for 
51.1% of solar energy. This information is summarized 


briefly in Table 1. 


TABLE 1—SOLAR ENERGY 


WAVE Wave LENGTH, PER CENT OF TOTAL 
MIcRONS _ SOLAR ENERGY 
Ultra-Violet -29 to 0.45 9.6 
Visible Light ....... 0.45 to 0.70 39.3 
Infra-Red .......... 0.70 to 5.0 51.1 


_Note: Measurements of sun energy and solar heat transmission are 
difficult and, due to many variables, figures resulting from tests do 
not always agree closely. The figures used in this article are based on 
tests of a typical heat absorbing glass, and are sufficiently accurate 
for most air conditioning calculations. Among the prominent companies 
making such heat absorbing glass are: Pittsburgh Plate Glass Co., Pitts- 
burgh~(Solex); Libby-Owens-Ford Glass Co., Toledo (Aklo); Missis- 
sippi Glass Co., New York .(Coolite); and Pennsylvania Wire Glass 
Co., Philadelphia (Actinic). 
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Sun heat transmitted through windows is 
frequently a large part of the summer air con- 
ditioning load in a building. This article shows 
how this load can be reduced by use of 
heat absorbing glass and by shading. Tables | 
are included for the rapid calculation of load 
through either ordinary or special glass. The 
article is confined to single thicknesses of flat 
window glass. 


All these waves have the property of passing through 
glass directly just as radio waves enter a building. 
However, the upper and lower limits of ordinary glass 
in transmitting these waves are about 0.29 microns and 
4.5 microns. In other words, ordinary glass is trans- 
parent to practically all the visible light, the longer 
ultra-violet rays and the shorter infra-red rays; it is 
opaque to the short ultra-violet rays and the long in- 
fra-red rays. The problem of the glass manufacturers, 
then, was to find out how a glass could be made which 
would change appreciably these characteristics of glass 
so as to reduce the energy transmission. 


Transmission of Glass 


The people who make glass, like everyone else, have 
their troubles, and the solution of this solar heat gain 
problem was one of them. They hesitate to make a 
glass which will be opaque to the energy in the ultra- 
violet band, because investigations have shown that 
ultra-violet rays are beneficial to human beings; a de- 
ficiency in the reception of ultra-violet by human beings 
causes rickets, for example. Neither do they want to 
cut down the light band, for any reduction in visible 
light rays entering through the glass reduces the effi- 
ciency of the window as a window. The only waves 
left are the infra-red, and since these are heat rays, any 
change made in glass to reduce the amount of infra-red 
that will pass through will correspondingly prevent the 
sun’s infra-red rays from entering in the winter time. 

However, since the sun does not shine too large a 
proportion of the time in the winter anyway, and since 
the fuel burned in a heating plant in the winter is 
ordinarily cheaper than electric energy for operating 
an air conditioning system, the most desirable reduc- 
tion is probably in the infra-red rays. 

Ordinarily, glass directly transmits 89.5% of visible 
light, 79% of the ultra-violet rays, and 79.5% of the 
infra-red rays. Applying the factors shown in Table 1 
against these percentages, we see that ordinary glass 
transmits 83.4% of the solar energy directly. If we 
use a figure of 300 B.t.u. per square foot per hour as 
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TABLE 2 


SUN’S RADIANT HEAT 


HEAT IN THE DIFFERENT BANDS AND DIRECT TRANSMISSION THROUGH GLASS 
ON THE BASIS OF A TOTAL EMISSION OF 300 B.T.U. PER SQ. FT. PER HR. 


IN ULTRA-VIOLET | Ft per 
In the Sun's Rays OO = 288 
Through Ordinary Glass OC = 228 
Through Heat-Absorbing Glass O = 171 


IN VISIBLE LIGHT 


In the Sun's Rays 
Through Ordinary Glass 


Through Heat-Absorbing Glass 


IN INFRA-RED 


In the Sun's Rays 
Through Ordinary Glass 
Through Heat-Absorbing Glass 


O0000 O00 = 1179 
O0000 OO =1056 
©0000 C = 849 
00000 C0000 = 1533 
©0000 O00 = 1218 
Oc = 192 


Each O represents 15 B.t.u. per sq. ft. per hr., each C a fraction of 15. 


the maximum solar energy at noon in the summer, we 
find that 1 sq. ft. of glass would transmit approximately 
250 B.t.u. of energy per hour directly into the room. 
During recent years glass manufacturers have intro- 
duced heat-absorbing glass, in the manufacture of 


which they have introduced special chemicals which 
give the glass the property of cutting down the trans- 
mission of all of the wave lengths, but principally the 
infra-red rays. A typical heat absorbing glass will 
transmit 59.5% of the ultra-violet rays, 72% of the 


HEAT TOTALS FROM TABLE 1 


In the Sun's Rays 
Through Ordinary Glass 
Through Heat-Absorbing Glass 


TABLE 3 


SUMMARY—SUN'S RADIANT HEAT 


= 300 
OOOC = 2502 
= 1212 


Each O represents 30 B.t.u. per sq. ft. per hr., each C a fraction of 30. 
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TABLE 4 


SUNSHINE ON GLASS 


A HEAT BALANCE, SHOWING WHAT HAPPENS TO 300 B.T.U. PER SQ. FT. 
PER HR. OF SOLAR ENERGY NORMAL TO A SINGLE PANE OF GLASS 


Ordinary Glass Heat-Absorbing Glass 
REFLECTED C = 234|C 156 | 


ABSORBED | C = 264} O00C. 


163.2 


py |COCOO = 250.2| imz) 
i 300 300 


Each O represents 50 B.t.u. per sq. ft. per hr., each C a fraction of 50. 


TRANSMITTED ~ 


visible, and 12.5% of the infra-red, as compared with Table 2 has been prepared. This table shows only the a 
79%, 89.5%, and 79.5%, respectively, for ordinary solar energy which is directly (in the form of radiant a 
glass. waves) transmitted through the two kinds of glass. i 

In order to illustrate the relative quantities involved, Table 2 was prepared on the basis that each square foot | 


TABLE 5 | 


SUMMARY — SUNSHINE ON GLASS 


A SECOND HEAT BALANCE ASSUMING THAT HALF THE ABSORBED HEAT 


ENTERS THE ROOM. AS IN TABLE 3, 300 B.T.U.PER HR. IS THE BASIS | q 
kK Ordinary Glass Heat-Absorbing Glass 1 
KEPT OUT | = 366|OC = 972 


ENTERS OOOOC 


263.4 | OOOC 202.8 


300 | 


Each O represents 60 B.t.u. per sq. ft. per hr., each C a fraction of 60. 
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TABLE 6 


SUN HEAT TRANSMISSION OF SINGLE WINDOWs 


Figures apply to midsummer conditions 


PLAIN GLASS 


6.T.U. TRANSMITTED INTO ROOM PER SQ.FT. OF GLASS PER HOUR 


47°34 


HEAT ABSORBING GLASS 


B.T.U. TRANSMITTED INTO ROOM PER SQ. FT. OF GLASS PER HOUR 


ORDINARY VERTICAL GLASS WINDOWS FACING HoriZ0NTAL. 


ABSORBING VERTICAL GLASS WINDOWS FACINGIHORIZONTA 


|se | s | sw NW NE se | s | w [Nw] N | NE [SKYLIGHTS 
6AM] 104 | 43 968 33 18] 74 
7 167 | 86 149 66 43 
8 165 | 110 135 65 104 95 
9 160 | 10 95 9 65 73 140 
10 | 107 | 90 9 42 10 69 7 32 180 
52 17 40 13 200 
INOON! 10 | 21 10 INOON! 8 16 6 210 
| PM 16 51 1PM 12 39 | 30 197 
2 8 67 40 2 6 67_| 60 | 31 17% 
3 106 91 3 8! 19 | 70 135 
4 107 130 4 e2 | 137 | 100 92 
5 86 150 5 66 129 | 116 43 
é 43 96 6 33 | 80 | 74 6 
6AM] 104 | 39 20 | 95 6 AM 30 ry 73 6 » 
7 167 | 84 Q 134 7 65 7 103 45 
8 165 | 17 125 8 90 96 6 
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39 63 | 38 i 64 | 29 196 
NOON 36 | 44 | 23 INOON 20 | 34 | 168 206 > 
1PM 38 | 68 | PM 29 | s2 | 30 193 
2 22 | 103 26 2 17 | 79 | 80 | 20 170 
3 7 120 78 3 5 93 120 | 60 134 
16 120 4 go 137 | 93 
5 91 134 > 70 | 129 | 103 45 
6 45 95 6 35 eo | 73 8 
104 34 93 6 AM 26 14 | 72 
7 167 | 62 5 130 7 63 4 100 48 
8° | tes | i23 us 8 69 96 
9 teo | 138 | 17 68 9 107 | 13 52 137 
| 107 | 137 | 44 15 10 106 | 34 _l2 173 
" 39 | 4 | 62 1 es | 48 191 
INOON! | 7 39 INOO! s7 | 88 | 30 200 
1PM 61 cy 1PM 47 | 6 30 186 
2 42 nd 14 2 32 | 92 60 " 167 
3 16 131 65 3 12 | tor | 120 | so 133 
4 125 4 | 137 | 985 
5 97 130 | 58 5 75 | 129 | 100] 4 46 
6 47 93 16 6 36 60 | 72 14 " 
6 AM] 104 | 29 92 6 AM 22 12 7 12 
7 | 167 | 80 124 e2 46 
8 165 | 128 5 106 8 99 4 61 6 
9 | to | 150 | 322 54 9 ue | 25 42 133 
10 | 107 | 160 | 6 6 10 123 | 51 5 168 
39 | 139 | 89 9 107 | 7 1864 
INOON 106 | 98 | 57 INOON 63 | 75 | 44 193 
1 PM 67 | #105 7 67 30 161 
2 64 | 135 6 2 49 | 104 | 60 5 162 
3 3) 145 52 3 24 2 120 | 40 126 
4 5 135 100 4 4 104 | 137 | 77 90 
= 102 124 5 79 129 | 96 49 
6 48 92 6 37 eo | 71 12 2 
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of surface receives 300 B.t.u. per square foot per hour The proportion of solar energy which is reflected by 


from the sun, this being the maximum figure at noon ordinary glass is 7.8%, but is only about 5.2% for ; 
‘1 midsummer in the approximate latitude of New heat-absorbing glass. a 
York and Chicago. The total of the energy directly passing through glass 7. 
Table 2 can then be summarized, on the same basis, and that reflected, does not, however, make up the total { 
as shown in Table 3, bearing in mind that both Tables energy which is impinging on the surface, for some of q 
2 and 3 relate only to the direct transmission and not the energy is absorbed in the glass itself. The amount q 
to all of the heat entering the room. iof energy which is absorbed is equal to 100% less that y 
When the sun’s rays fall on any surface, part of which is directly transmitted and less that which is | 
them are reflected, and this reflection depends on the reflected. a 
character of the surface and the material in question. The energy which is absorbed by the window glass 4 
TABLE 7 | | 

EFFECT OF SHADING WINDOWS | 
RELATIVE QUANTITIES OF SOLAR HEAT IMPINGING ON | 

UNSHADED AND VARIOUS TYPES OF SHADED WINDOWS “fl 

Mn 

=—| UNSHADED WINDOW = 100% | 


| SHADE, HALF DRAWN 00000 OC = 68% 


| 
| VENETIAN BLINDS C = 58% 
(Slats at 45°) 


SHADE, DRAWN = 45% 


CANVAS AWNING © 000 


28% 


COATED AWNING | | 


(Aluminum) 

| 

Source: ASHVE tests by Houghten Each O represents 10% of the amount of heat j 
entering an unshaded window, each C is a fraction of 10%. 4 
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is in the form of heat. This heat must flow somewhere, 


otherwise the glass would continue to build up in tem- 
perature. It is commonly assumed that this heat flows | 


half to the inside surface of the glass and half to the 
outside, where it is picked up by convection and carried 
away by the air. 

From the figures already given, then, we can deter- 
mine the approximate quantities of heat (still on the 
basis of 300 B.t.u. per hour) which are reflected, ab- 
sorbed, and transmitted by the two different types of 
glass. This information is shown in Table 4. On the basis 
that one-half of the absorbed heat goes to the inside of 
the surface—enters the room—and the other half re- 
turns to the outside air—namely, is kept out of the 
room—we can determine the amount of heat that is 
admitted into the room by use of heat-absorbing glass 
and ordinary glass. This is done graphically in Table 5. 
This shows that approximately 77% as much heat is 
admitted into the room when using heat-absorbing glass 
as when using ordinary glass. 

All of the calculations shown so far were based on 
the idea of the sun’s rays falling normal to the surface 
of the glass, which is something that rarely happens 
except in the case of skylights. However, for all prac- 
tical purposes, we can assume that the relative figures 
are the same except that 300 B.t.u. applies only to rays 
normal (90°) to the surface. Reducing this angle be- 
tween the rays and the window reduces the amount of 
heat which impinges on the surface, and this angle de- 
pends on the latitude of the city in which the building 
is located, whether the window is vertical, horizontal, 


or at some angle between, the direction of the compass - 


which the window faces, the time of day, and the sea- 


‘son of the year. Taking all of these into account, 


Table 6 has been prepared to show directly the amount 
of heat entering the room through ordinary single glass 
windows and through windows of heat-absorbing glass. 


Solution of Problems 


To use Table 6, determine the zone of the city where 
the installation is located by referring to the map, 1ol- 
low the arrow to the proper table, and opposite the 
time of day and under the direction faced by the win- 
dow find the heat entering the room per square foot 
during the hour in question. | 

Example: What will be the summer heat gain at 
3 p.m. through two windows 7 ft. x 5 ft., ordinary 
single glass, in the SW wall of a Washington, D. C., 
building, and how much heat would be saved by using 
heat-absorbing glass? 

SoLuTion: Refer to Table 6. The map shows that 
Washington lies in Zone 3. Follow the arrow to the 
tables indicated. Opposite 3 p.m. and under SW find 
131 for ordinary glass (left hand table) and 101 for 
heat-absorbing glass (right hand table). These figures 
are per square foot, so that the transmission of the 
plain glass window during the hour from 2:30 to 3:30 
p.m. is estimated at (7 x 5) x 131, or 4585 B.t.u. 

The heat-absorbing glass transmission would be 
(7x5) x 101 3535 B.t.u. for the same hour. The sav- 
ing would be 4585 — 3535 or 1050 B.t.u., for the hour. 

In the case of skylights in this building, the loss 


‘would be 172 and 133 B.t.u. per square foot for the 


40. 


hour in question in Washington for plain and heat 
absorbing glass, respectively. ‘ 


Effect of Shading 


All of the preceding information deals with unshaded 
windows. If there are shade trees outside the window 
the heat gain from the sun is sharply cut down, some- 
times to the point where it becomes of little Moment. 
In most cases, though, especially in cities, artificial 
shading must be relied on to reduce the solar ener 
impinging on the window. In a very valuable series 
of tests by the research laboratory of the ASHVE, the 
efficacy of various types of shading on windows. was 
determined. This information is shown graphically in 
Table 7, with the results relative to an unshaded win- 
dow. This graph shows, for example, that an ordinary 
canvas awning allows only 28% as much solar energy to 
pass through a window as falls on an unshaded window. 

Although these tests applied to heat passing through 
ordinary windows, the figures given can be applied, 
for all practical purposes, against the figures in Table 
6. That is, the figures in Table 7 can be multiplied by 
the factors in Table 6 to determine the heat transmis- 
sion of plain or special glass with various methods of 
shading. 

Example: What would be the heat gain in midsum- 
mer, through a 3 x 6 ft. single glass window at 4 p.m. 
in a Memphis building provided the window has Vene- 
tian blinds and faces the west? 

Sotution: Referring to Table 6, Memphis lies in — 
Zone 2, and in the: Zone 2 tables find, opposite 4 p.m. 
and under W, 178 for plain glass and 137 for heat- 
absorbing glass. In Table 7, the factor for Venetian 
blinds is 58%. Therefore, the heat transmission for 
that hour for an ordinary glass so shaded would be 

(3 x 6) x 178 x .58 — 1858 B.t.u. 
and for heat-absorbing glass 
(3 x 6) x 137 x .58 = 1430 B.t.u. 

In order to present the preceding information as 
conveniently as possible some of the information has 
been, perhaps, oversimplified. There are a number of 
points which should be kept in mind in considering 
the problem of sun heat passing through windows and 
among them are the following: 

1. Tables 2 to 5, inclusive, were all prepared on the 
basis of a 300 B.t.u. per sq. ft. per hour energy emis- 
sion. This is true only at the peak hour during the peak 
part of the summer as can be seen by reference to 
Table 6. 

2. Table 6, it should be noted, covers only single 
thickness of glass such as is used in ordinary windows 
and does not apply to heavy plate glass windows. 
Neither does Fable 6 apply to winter conditions. 

3. The percentages given in Table 7 show that sharp 
savings are possible by the use of various methods of 
shading. It should be emphasized, however, that every 
one of these methods of shading involves an important 
reduction in the amount of light which can enter the 
room, so that the energy savings are made largely at 
the expense of light. This is not the case with heat- 
absorbing glass. Probably the ideal solution would be 
to use heat-absorbing glass, with shading provided for 
use during the peak hours. 
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ELECTRIC HEAT 


for the Bathroom Floor 


EGARDED as unusual, even in a model house 
with many innovations in equipment and sur- 
prises in furnishings and appliances, the electrically- 
heated bathroom floor in the Matchless Home, which 
is maintained by the Electrical Development League of 
Southern California at 3956 Wilshire Blvd., Los An- 
geles, is attracting wide attention among home owners 
and heating and electrical contractors. 
The Matchless Home, so-called because every ap- 
pliance, machine and instrument it contains is elec- 
trically-operated, was built and equipped by the De- 


tiling of the bathroom floor, with a connecting wire 
running under the floor of the adjoining bedroom to the 
side of the bed. Dual control is provided: From a 
switch on the bathroom wall; and remote control from 
a wall switch beside the bed. The bathroom control is 


equipped with a pilot light to indicate whether the heat 


is on or off. 

The heating unit operates on 110 voltage. Tem- 
perature, controlled by a thermostat, achieves a maxi- 
mum of 80F. It takes about 20 minutes for the tile to. 
reach 80F warmth, and less than five minutes to dispel 


velopment League as an exhibit at the Southern the chill and make the tile fairly comfortable to walk q 
California Home Show this past summer. At the close upon in barefeet—one of the system’s most attractive q 
of the show it was moved to its present outdoor loca- advantages, say its originators. The thermostat is ef- 4 
tion, where it is open to the public free every week day fectively concealed in the rear of the lower right-hand 
except Mondays. drawer of the bathroom wash basin stand. 4 
The idea for the heated bathroom floor was conceived The chief purpose of the installation is comfort. While 4 
by W. W. Pearce, industrial heating engineer for the no widespread adoption of the idea has yet taken place, A 
Los Angeles Bureau of Power and Light, one of the a number of installations have been arranged for in a 
several sponsors of the Electrical Development League. private homes in Los Angeles, Beverly Hills and Holly- a 
The floor-heating unit was installed in the house more wood, Ultimately the floor-heating unit may develop q 
or less in the nature of a novelty, but has effectively into a substantial factor of business for heating and a 
demonstrated its utilitarian value, according to F. L. electrical contractors. A point in popularizing it un- 4 
Hockensmith, manager of the League. doubtedly may be the reasonable cost of its installa- a 
The heating unit employed is of the soil-heating coil tion, for it can be installed quite cheaply, particularly q 
type. The unit involves 60 feet of one-half to one-eighth in new homes where wiring and coils can be put in a 
inch coil which is laid directly on the cement under the before the flooring and tile have been laid. q 

(Left) Arrangement of the heating coil, which is laid directly on the cement of the bathroom floor. (Right) The completed J 
bathroom, with tile covering the heating coils. One control may be seen on the wall, above the towel rack. Another switch, 
for remote control, is installed on the wall of the adjoining bedroom. The second switch enables a person to turn on the + 


heat while in bed, wait five or ten minutes, and walk into the bathroom on a comfortably warm floor. 
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Good Installation is Good Selling 


Not long ago we had a letter from a man who is re- 
ported to be making a decided success of an engineering 
business in air conditioning and refrigeration in one of 
the country’s largest cities. He has ideas about the 
value of good installations and about how important it 
is to the industry to keep up quality. He argues that 
customers of cooled restaurants or stores, patrons of 
the cooled theaters, and the travelers on the cooled rail- 
road cars are all forming and expressing opinions about 
air conditioning generally as a result of their experi- 


ences. He put the point of his argument well when 
he wrote: 

While the owner may be satisfied with his purchase and 
may pay for it knowing that he bought a cheap job, pos- 
sibly inadequate, so that he could put the sign outside his 
building or in other ways attract trade, we as an industry 
suffer if that job is short of perfection. How can we tell 
how many executives or other persons influential in saying 
whether or not air conditioning should be used in their 
place of business, find reason to criticize this inferior in- 
stallation and say, “I want none of it for myself”? This 
visitor does not know that the draft or the stale odor or 
the high humidity is due to pennywise purchasing policy, 
but jumps to the conclusion that the general idea itself is 


impractical or is in the experimental stage or is just plain 
no good. 


This struck us as making good sense, for how can we 
tell? 

No one has been in this industry long without hear- 
ing of the headaches which have come from bad in- 
stallations. We don’t hear so much about the repeat 
orders from good installations but they certainly do 
follow. 

Feeling this way about the situation what could we 
do when our correspondent closed up his letter with 
the following? 


I didn’t mean to open up like this but if you and others 
who are in the editorial chairs could he!p us in some way 
to get this story across to all of the manufacturers, all of 
the dealers, and all of the engineers who are responsible 
for design in air conditioning work, we might find that the 
industry would progress much more rapidly if every job 
- Was a convincing salesman. 


Again we agree, and we hope the story gets across. 


The Census 


Once more the census year is at hand. In only an- 
other month the enumeration will be under way. The 
1940 Census is to include not only a count of 
population, but the bi-ennial Census of Man- 
ufactures and a special census on Hous‘ng as 
well. To be most valuable the whole job 
must be completed as promptly as possible. 
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That means getting the field work finished quickly 
and the tabulating and publication just as 8000 
thereafter as the gathering of the records will per- 
mit. The Census Bureau has worked out plans and 
schedules which are intended to help the work proceed 
rapidly. Public cooperation is necessary, however, and 
the Bureau asks that everyone furnish the required 
information cheerfully and promptly. In these days 
when there are so many questionnaires to be answered 
and so many returns to be made, it must be kept in 
mind that the Census is something which stands apart 
from all the other requests and demands for informa- 
tion. A good citizen can scarcely do less than cooperate 
both for what he can get from the results himself and 
for what the overall facts mean to the whole community, 


Basic Research is Well Sold 


At the recent annual meeting of American Gas As- 
sociation nothing commanded closer attention than a 
report recommending that a research program of mod- 
est proportion be started for the gas industry. It is 
also notable that the report clearly distinguished among 
standards, testing, product development and basic re- 
search, and suggested that the program under consid- 
eration be understood to be of basic character. No at- 
tempt was made to belittle or minimize the importance 
of drawing up standards, of conducting tests of exist- 
ing products, or of developing new products but the 
report draws attention to the seldom emphasized fact 
that a program of basic research is different from all 
of these. It is a study of principles and of those ab- 
stractions from which no immediate and practical re- 
sults are directly expected, but from which experience 
shows that the most startlingly practical results eventu- 
ally may spring. Perhaps the most notable point about 
this statement is that it does succeed in drawing this 
distinction sharply. 

Such a statement is also evidence of how times do 
change. It was not so long ago that a report of the 
kind submitted to the gas convention would have 
drawn nothing but laughs if read before a group of 
business executives. Such visionary proposals were left 
to the traditional visionaries such as scientists, univer- 
sity presidents, and the like. Now here is the head of a 
business organization actually proposing to the trade 
association convention of a great industry that 
the group go into something not immediateiy 
profitable. Research as a basic conception 
must have proved its case pretty well to per- 
mit such a turn of events. 
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of Current Papers, Books 
and Pamphlets 


Principles of Exhaust Hood Design 


This publication deals mainly with the design of ex- 
haust hoods for use in eliminating industrial hazards 
causing occupational diseases. According to the author, 
much of the fundamental work discussed in this book 
was done at the Harvard School of Public Health almost 
ten years ago. A number of papers dealing with exhaust 
hoods which were prepared by the author and previ- 
ously published are included and expanded in this pub- 
lication. However, more than one-half the material 
included is new and hitherto unpublished. 

From a practical standpoint only such examples of 
hood design as are considered outstanding by the author 
are included. While the hoods are designed principally 
for the control of industrial hazards, the basic principles 
of hood design which are discussed in this book are ap- 
plicable to all types of conditions where local exhaust 
ventilation can be used. 

The book is divided into nine parts, entitled as fol- 
lows: Theory of Flow into an Opening; Velocity Char- 
acteristics of Common Types of Unobstructed Open- 
ings Experimentally Determined; Velocity Contours of 
Hoods with Special Boundary Conditions; Criteria for 
Determining Hood Effectiveness; Hoods for Dust Con- 
trol; Hoods for the Control of Fumes, Mists, Vapors, 
and Gases; Grille-Type Openings Under Suction; Hood 
Entrance Losses, and Mathematical Theory of Velocity 
Contours and Stream Lines. 

[“Principles of Exhaust Hood Design” by J. M. 
Dalla-Valle. Published by U.S. Public Health Service, 
Washington, D.C. Paper cover; 8% x 11 in.; 108 pages; 
mimeographed; copies distributed free as long as they 
are in print.] 


Radiant Heating in Hospitals 


The problem whether radiator, ceiling or floor heat- 
ing is to be adopted in hospitals was discussed at the 
6th International Hospital Congress in Toronto (Sep- 
tember, 1939), and the following paper summarizes 
Swiss experience with this important problem. 

The main requirements for hospital heating are the 
cleanliness of the heating unit, avoidance of air move- 
ments as far as possible (to avoid dust and bacteria 
transfer as well as to avoid draughts) and facilitating 
opening of windows by properly locating heating unit. 
All these requirements are fulfilled by the ceiling or 
floor radiation heating. The floor heating is, however, 
harmful to the feet and shoes, so that the ceiling heat- 
ing seems to be the most desirable. The highest warm 
water temperature used for this heating is not above 
125F. It has been stated that the specific fuel con- 
sumption in the case of ceiling heating is lower than 
in the case of other systems. This system seems to have 
also the advantage that it renders possible the accumu- 
lation in ceiling of great amounts of heat, so that the 
temperature is more constant in spite of the presence 
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of large windows, especially in the operating room. In 
this latter room, ceiling radiation heating is specially 
desirable, as it eliminates any air movements and dust 
transfers. Besides, since in this room the patient is 
lying in the nude and in a horizontal position, it is very 
important to diminish the amount of heat he gives off 
towards the ceiling through radiation. Indeed the ceil- 
ing radiation heating seems to be the best solution for 


this problem. This is supported by the French statis- - 


tics, showing that in a hospital with ceiling heating 
there was not a single case of postoperative pneumonia 
out of 650 operations. The ceiling heating can also be 
converted for the summer into ceiling cooling. 

The author describes the practical experiences with 
this heating system in hospitals in Schwyz, in Bulach 
and in Konigsfelden (Switzerland). The improvement 
there has also been seen from the point of view of the 
patient’s psychology, since it has been stated that his 
state of mind is better when he does not see the heat- 
ing radiator. 

The author gives the diagrams of temperatures as 
measured in the rooms with ceiling heating. This tem- 
perature is constant enough throughout the entire room, 
with abrupt increase at a distance of a few inches from 
ceiling and floor, and with abrupt decrease within close 
proximity to the window. The temperatures measured 
in equal distances from the floor are substantially equal. 

The author suggests also a new solution for wall 
heating, namely, heating by means of electrically heated 
wall layers. He is of the opinion that such heating is 
technically possible, but good control instruments must 
be provided for it, as the heat capacity of such wall 
layers would be very small. 

[“Ceiling Radiation Heating in Hospitals” by P. E. 
Wirth in Gesundheits-Ingenieur, August 12, 1939, 
page 458. Published by Verlag R. Oldenbourg, Mun- 
chen 1, Brieffach 31, Germany. Price, 0.75 RM, ap- 
proximately 30 cents. Abstracted by Dr. Stephen 
Zamenhof, M.E.| 


Ventilation of Barns 


The author investigated ventilation in cow-barns in 
Wieringermeer-Polder (Low Country); the results of 
this investigation are as follows: 

The heat production of cows in cow-sheds amounts 
approximately to 49,600 B.t.u. in 24 hours. 

The temperature of cow-sheds may be maintained 
and controlled by ventilating only from certain mini- 
mum outside temperature upward. 

Identically built sheds may show great differences in 
regard to vapour condensation effects, because of: (a) 
different shed temperatures produced by ventilation and 
suction shafts, and (b) sheared or unsheared cow skin. 

For every desired shed temperature, each shed con- 
struction has a certain critical outside temperature, cor- 


responding to condensation effects in the shed. The 
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Oil Consumption Lb. per Degree Day 


dew point is lower when the shed length and shed cir- 
cumference per one cow is smaller, the walls are better 


insulated and the cows better sheared. These outlines 


together with economical considerations permit the cal- 
culation of rational insulation when building new cow- 
sheds. Vapour condensation takes place in winter in 
the poorest insulated surfaces, and therefore these are 
to be avoided by homogeneous insulation as far as pos- 
sible. The shafts extended over the roof are much bet- 
ter for ventilating purposes than the short chimneys, 
mainly because over the roof eddy winds are not so 
frequent. The shafts of sufficient height without con- 
trol damper (flap), and opened or closed air passages 
seem to be sufficient to assure good ventilation control. 

In the case of normally hairy cows the shed tempera- 
ture is to be maintained 5 to 9F lower than in the case 
of sheared cows, in order to facilitate the heat escape 
to the former. 

(“Ventilation of Cow-Sheds” by L. L. Mulder in 
Gesundheits-Ingenieur, July 29, 1939, page 417. Pub- 
lished by Verlag R. Oldenbourg, Munchen 1, Brieffach 
31, Germany. Price, single issues, 0.75 RM, approxi- 


mately 30 cents. Abstracted by Dr. Stephen Zamen- 
hof, M.E.] 


Degree Days 


The majority of oil central heating plants seem to 
show a substantial increase in oil consumption per de- 
gree-day with increase of outside temperature. This 
increase is represented on the diagram. 

Up to 46F, the increase is rather irregular, but above 
this temperature it is very pronounced. The reason for 
it may be seen in the following: 

The circulation of water by thermosiphon starts at 


o 


o 


0 
32 35 40 4S 50 55 
Outside Temperature. F 


Increase in oil consumption per degree day 
with outside temperature. 
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about 105F. If the outside temperature is so high that 
the water temperature of 105F is high enough, the cir. 
culation is poor and the efficiency of the boiler dimin. 
ishes. The boiler then works not under the conditions 
of the optimal heat production, because it is too large 
for the purpose. Again the efficiency of the burner 
diminishes because it too becomes excessively large 
when the heat consumption decreases. Besides, when 
the temperature of the water (and combustion cham- 
ber) decreases, the combustion is more and more im- 
perfect. The other reason for this increase in oil cop- 
sumption is that when it becomes too hot the users open 
the window rather than turn down the radiator valves. 

[“Oil Central Heating Plants” by A. Minne in Revue 
des Combustibles Liquides, August-September, 1939, 
page 242. Published by La Revue des Combustibles 
Liquides, 3, Rue d’Aguesseau, Paris, France. Price, 
15 fr., approximately 35 cents. Abstracted by Dr. 
Stephen Zamenhof, M.E.| 


BRIEF REVIEWS 


Carson BisuLPHIDE Vapor. This is the sixth of a 
series of leaflets describing methods for determining 
low concentrations of dangerous gases which may occur 
in the atmosphere in industrial works. It describes a 
method whereby concentrations of carbon bisulphide 
down to 1 part in 120,000 may be quickly estimated by 
drawing samples of the air through a bubbler contain- 
ing a solution of suitable chemicals and comparing the 
color developed with a series of standard colors. [“Car- 
bon Bisulphide Vapor—Methods for the Detection of 
Toxic Gases in Industry.” Leaflet No. 6. Published by 
the British Department of Scientific and Industrial Re- 
search and obtainable from the British Library of In- 
formation, 50 Rockefeller Plaza, New York. Paper 
binding; 8 pages; price, 10 cents.] 


Winter Temperatures. An analysis of winter tem- 
peratures for one hundred and twenty cities which was 
made to serve as a basis for the selection of heating 
design temperatures. For a more complete abstract of 
this paper see page 30 in this issue. [“An Analysis of 
Winter Temperatures for One Hundred and Twenty 
Cities” by Clark M. Humphreys. Engineering bulle- 
tin 82, published by the Carnegie Institute of Tech- 
nology, Pittsburgh, Pa. Paper cover; 6 x 9 in.; 36 pages; 
price, 50 cents.]| 


Wrovucut Iron. A second edition of this book which 
has been written to serve as a source of up-to-date in- 
formation for all who are interested in problems of 
material selection as well as for students in colleges 
and universities. Numerous photographs illustrate the 
various phases of the subject. Discusses history of 
wrought iron; present manufacturing processes; stand- 
ards; characteristics; forging and bending; welding; 
principal applications and material selection. [“Wrought 
Iron—Its Manufacture, Characteristics and Applica- 
tions” by James Aston and Edward B. Story. Second 
edition. Published by A. M. Byers Company, Pitts- 
burgh, Pa. Cloth bound; price, $1. Copies available 
on request to readers writing on their company letter- 


head.| 
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NEWS THE MONTH 


Contractor's Business Relationships Discussed by John Carter 
at First Fall Meeting of ASHVE Held in Atlanta 


ATLANTA—The American Society of 
Heating and Ventilating Engineers 
held its first fall meeting here at the 
Atlanta-Biltmore Hotel, October 30-31. 
The meeting was held under the di- 
rection of L. F. Kent, general chair- 
man, and in addition to the technical 
sessions included a get-together lunch- 

.eon, sightseeing trips and a dinner- 
dance. 

A paper on The Use of Air-Velocity 
Meters was presented by Professor G. 
L. Tuve, D. K. Wright, Jr., and L. J. 
Siegel. This paper was the result of 
research work on air-velocity instru- 
ments conducted at Case School of 
Applied Science. The report included 
a comparison of safe methods of in- 
strument calibration and calibration 
curves for typical instruments. The 
authors concluded that, in considering 
the use of instruments other than the 
pridled-vane anemometer for measur- 
ing air velocities in open rooms, the 
following suggestions should be kept 
in mind: 

1. Where directional effects are im- 
portant, use a mechanical-type instru- 
ment. 

2. Where comfort effects are im- 
portant, and ample time is available, 
use a heated-type instrument. 

3. For relative measurements, ad- 
here to a single instrument, selecting 
one that will cover the entire velocity 
range. 

4. For absolute measurements (i.e., 
those in which an accurate result in 

‘feet per minute is required), check the 
measurements by using more than one 
type of instrument. 

5. Always take the average of sev- 
eral readings to represent the final 
result. 

Burton E. Shaw, research chief, and 
LaVerne Lyon, research engineer, both 
of Penn Electric Switch Co., presented 
a@ paper on A Study of Certain Factors 
That Affect the Droop Characteristics 
of Thermostats, droop being defined as 
the peculiarity of a thermostat to con- 
trol the temperature adjacent to its 
location at a point below the dial set- 
ting under certain conditions. The 
authors concluded that: 

1. From the standpoint of thermo- 
stat design, droop is caused primarily 
by slow infiltration or drift of air into 
the thermostat and thermal inertia of 
the bimental and thermostat mass. 

2. Some droop is caused by the use 
of artificial heat in a thermostat be- 
cause of heat retention or carry-over 
through the off period after moderately 
long on periods. 

3. The effect of cold walls on droop 
is opposite to that of the factors of 
thermostat lag and artificial heat. As 


the weather becomes colder and the 
wall temperatures decrease the thermo- 
stat influenced by such cold walls tends 
to operate at higher temperatures. Thus 
the effect of cold walls is to partly off- 
set the droop of a thermostat. 

4. Artificial heat in thermostats tends 
to decrease the morning over-run after 
a setback of temperature at night 
caused by cold walls, and air drift lag 
of the thermostat. 

5. Tests data not yet completed indi- 
cate all types of artificially heated 
thermostats regardless of design or cir- 
cuit method apparently will function 
to give the same general characteris- 
tics. With one type, however, the re- 
sults were negative due to improper 
design and faulty performance. 

Food Preservation in the South was 
the subject discussed by C. T. Baker, 
consulting engineer of Atlanta, who out- 
lined the methods employed in preserv- 
ing food commodities in the South and 
indicated the possibilities for further 
development in this field by the ap- 
plication of modern refrigeration. 

The Application of Storage Refrig- 
eration to Air Conditioning was de- 
scribed by Carl F. Boester, air condi- 
tioning engineer of St. Louis, who 
reported that savings when employing 
the storage principle average about 25 
to 30%. 

The results of research sponsored by 
the ASHVE and the Graduate School 
of the University of Minnesota, in co- 
operation with the Engineering Ex- 
periment Station of the University of 
Minnesota, were reported in a paper 
entitled “A Standard Air Filter Test 
Dust” presented by Professor F. B. 
Rowley and R. C. Jordan, both of the 
University. They concluded that carbon 
black and Pocahontas ash satisfy the 
requirements of a standard test dust if 
controlled within reasonable limits as 
to density and rate of burning. 

John H. Carter, special representa- 
tive of Frick Co., talked on An Analysis 
of the Air Conditioning Contractor’s 
Business Relationships limiting his 
paper to the contractor’s external re- 


_lationships with customers and sup- 


pliers. Included in the points discussed 
by Mr. Carter were the contractor’s re- 
lations with customers; the role of 
the consulting engineer; government 
contracts; contractor’s relations with 
equipment suppliers; the contractor- 
distributor’s franchise obligations; the 
benefits of such a franchise; direct 
sales by manufacturers and relations 
with competing contractors. 
Agriculture Has Engineering Prob- 
lems in Heating and Ventilating ac- 
cording to Frank B. Lanham, research 
agricultural engineer of the University 
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of Georgia, who presented a paper so 
titled. Mr. Lanham discussed rural 
housing and the heating problems con- 
nected with such housing; sweet po- 
tato curing and storing; dairy produc- 
tion; hay production; and freezer 
locker systems for the farm. He re- 
ported that after curing, sweet pota- 
toes can be kept almost indefinitely at 
a temperature of 50 to 55F and a rel- 
ative humidity of 75 to 85%. Along 


these lines he presented information - 


on the electric heating of a house for 
storing sweet potatoes. 

Mr. Lanham reported that the mois- 
ture production of an average dairy is 
12 to 18 lb. per day or an average of 
4375 grains per hr. and that the amount 
of air provided in the majority of such 
systems in the South is about 59 c.f.m. 
per cow, although the amount of air 
breathed is only 1.9 c.f.m. per cow. He 
said further that at a stable tempera- 
ture of 45F the humidity should not 
exceed 85%. 

Lester S. O’Bannon, research engi- 
neer at the Kentucky Agricultural 
Experiment Station, described the re- 
cently completed air conditioning lab- 
oratory at the Kentucky Agricultural 
Experiment Station for research in the 
curing of tobacco. The laboratory was 
designed for experiments with air- 
cured tobacco and the chief objective 
was the determination of the condi- 
tions required for obtaining cured to- 
bacco of the best quality. 

Paul D. Close, of the Insulation 
Board Institute, presented a paper 
dealing with Permissible Relative Hu- 
midities in Humidified Buildings. Mr. 
Close pointed out that increased use 
of winter air conditioning involving 
humidification of buildings has intro- 
duced two types of condensation prob- 
lems: (1) condensation within the in- 
sulating and building materials and 
(2) surface condensation. The first of 
these has been investigated by the 
U. S. Forest Products Laboratory at 
Madison, Wis., and by the University 
of Minnesota and others, while Mr. 
Close’s paper dealt with the second 
problem. He presented a chart indicat- 
ing conditions under which condensa- 
tion will take place in buildings and 
which should be useful in the solution 
of condensation problems. 


Movie, “Flow,” Shown at Cambridge 


CAMBRIDGE, Mass.— At the regular 
meeting of Massachusetts chapter of 
the ASHVE, December 19, at the 
Walker Memorial Building, M.I.T., 
there were two features. The first was 
a moving picture film entitled “Flow,” 
by the Crane Company, showing how 
man has gained control over flowing 
liquids and gases. The second feature 
was a paper on the Precipitron. 
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News of the Month 


Eastern Air Conditioning Conference Draws Three Hundred ; 
ASRE and ACMA Among Sponsors of Lehigh Meeting 


BETHLEHEM, Pa.—Between 250 and 
300 air conditioning and heating men 
attended the Eastern Air Conditioning 
Conference held at Lehigh University 
here November 10-11. The conference 
was sponsored by The American So- 
ciety of Refrigerating Engireers, Air 
Conditioning Manufacturers Associa- 
tion, and the Philadelphia chapter of 
the American Society of Heating and 
Ventilating Engineers. Technical ses- 
sions were held in the morning and 
afternoon of November 10 and the 
morning of November 11. A banquet 
and get-together, at which Professor 
Philip Drinker spoke on the Air We 
Breathe, was held on the evening of 
the 10th. 

Refrigeration Storage for Handling 
Peak Loads was the subject of a paper 
presented by Carl F. Boester, consult- 
ing engineer, St. Louis, who dealt 
primarily with the accumulation of ice 
in order to store refrigeration. 

John Hertzler, general representa- 
tive of the York Ice Machinery Cor- 
poration, was the author of a paper 
on Hotel Guest Room Air Condition- 
ing. He classified hotel conditioning 
systems as of 5 types. For purposes 
of analysis he selected 8 installations, 
with a total of 1515 air conditioning 
guest rooms, and summarized the data 
from these installations on a _ unit 


basis. The floor area in square feet 


per person in these installations ranged 
from 102 to 198.6, while the average 
lighting wattage per square foot of 
floor space ranged from .363 to .816. 
Minimum outside air in c.f.m. per per- 
son ranged from 20.6 to 40, and the 
volume of circulated air per square 
foot of floor area ranged from .615 to 
1.4. The floor area in square feet per 
ton of refrigeration covered a range 
of 295 to 605. 

Lack of time prevented S. R. Lewis, 
consulting engineer, Chicago, from 
presenting his paper Complete Air Con- 
ditioning In an Educational Building 
in full, so that Mr.. Lewis spoke briefly 
about his subject. He pointed out that 
there have been very few year-round 
air conditioning installations in schools 
due to the fact that most public grade 
and high schools are shut down dur- 
ing the summer so that cooling has 
received very little attention for these 
buildings. However, many colleges and 
private schools are open the year 
round and year round air conditioning 
is justified in these cases. Mr. Lewis’ 
paper included rather extended com- 
ments on year round air conditioning 
in several schools he designed. 

Air as a Vehicle of Contagion was 
the subject of a paper by Dr. W. F. 
Wells, Director of Laboratory of Air- 
Borne Infection, University of Penn- 
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sylvania School of Medicine. Dr. Wells 
brought out the importance of prevent- 
ing the transfer of infection. 

The Realistic Approach to Hospital 
Air Conditioning was the subject of a 
paper by Charles F. Neergaard, hospi- 
tal consultant, New York, who said that 
hospital installations should be con- 
sidered from five different angles and 
interests, as follows: those of the pub- 
lic health expert, the clinician or 
surgeon, the research engineer, the 
consulting engineer, and the operating 
engineer. 

Dr. M. B. Ferderber, University of 
Pittsburgh, spoke on the Uses of Air 
Conditioning in Hospitals. Dr. Ferder- 
ber in his remarks said: 

“In the past several years fever 
therapy has been used in the treatment 
of certain diseases which respond to 
a specified elevation of body tempera- 
ture either to kill the offending organ- 
isms or to stimulate body resistance. 
The development of suitable devices to 
raise body temperatures was a natural 
outgrowth of the knowledge of air con- 
ditioning principles and the vagaries 
of heat loss or gain. A saturated en- 
vironment which prevents heat loss 
and permits a lower dry bulb tempera- 
ture has proved a safe, efficient, and 
simple procedure. Another develop- 
ment in this field has been the applica- 
tion of heating a local portion of the 
body by production of saturation, thus 


. eliminating electrodes, cables, etc. This 


recent finding, it is hoped, will be a 
valuable adjunct in the treatment of 
peripheral vascular diseases besides 
those conditions for which heat has 
been advocated in the past. 

“The production of ozone and heat 
in x-ray and physical therapy depart- 
ments offers an additional field for air 
conditioning. This subject is now un- 
der investigation and needs further 
study. A new and yet unexplored field 
may be found in the treatment of con- 
tagious diseases in isolated wards. The 
fear of disseminating contagion and 
the crossing of the many infections 
present constitutes a barrier which is 
not insurmountable but which offers 
many difficulties which need solution. 

“The broad field of hospital air con- 
ditioning offers many opportunities for 
further advances in air conditioning in 
the treatment of disease.” 

At the morning session of November 
11, L. L. Lewis, vice-president, Carrier 
Corporation, presented an extended pa- 
per on the Moisture Removal from 
Blast Furnace Air in which he re- 
viewed the work that has been done in 
providing dry blast for furnaces, dis- 
cussed the economics of such installa- 
tions, and described an _ installation 
recently made at the plant of the 


Woodward Iron Works, where a 535-ton 
cooling installation is used to q 
the air supplied to one of the blast 
furnaces. 

J. C. Albright of The Marley Com. 
pany, presented a paper on Climate 
and Air Conditioning Design in which 
he discussed the interrelation of dry 
bulb, wet bulb, and dewpoint tempera. 
tures. Mr. Albright concluded that (1) 
the maximum daily temperature is at. 
tained as a rule for only a short time 
daily; (2) Hither the average or the 
maximum temperature is a poor basis 
upon which to build a judgment of a 
proper design value; (3) Seasonal and 
daily ranges vary through wide limits 
in different locations; (4) Wide varia- 
tions in one factor may be accompanied 
by a relatively small one in another; 
(5) The maximum values of the three 
temperatures do not occur simultane. 
ously, and (6) Extreme dry bulb tem- 
peratures do not occur simultaneously 
with either maximum dew point or wet 
bulb temperatures. 


Creating a Demand for Air Condi- 
tioning was discussed by J. L. Rosen- 
miller, chairman of the advertising 
and public relations subcommittee, Air 
Conditioning Manufacturers’ Associa- 
tion, who reported that a survey of 


_ utility executives indicated that the 


principal objections to air conditioning 
were high cost, lack of customer edu- 
cation, and improper installations. In 
the opinion of the same executives, the 
most promising solutions of the prob- 
lem are more customer education and 
lower priced equipment. 

Mr. Rosenmiller stated that a study 
of methods used by various firms in 
the industry and their advertising 
show that the following results may 
be expected from air conditioning in 
commercial applications: (1) Increased 
sales volume, (2) improved employe 
health and efficiency, (3) reduction in 
merchandise spoilage, (4) new custom- 
ers, (5) customers less irritable and 
easier to serve, (6) customers stay 
longer and buy more, (7) increased 
profits. 

In the industrial field, the following 
reasons for buying air conditioning are 
emphasized: (1) Improved quality of 
product, (2) lower manufacturing cost, 
(3) protection of inventories, (4) im- 
proved employe health and efficiency, 
(5) workers are more satisfied—hence, 
a lower labor turnover. 

In the residential market, the sales 
appeal is based on: (1) Year ’round 
comfort, (2) better health, (3) greater 
convenience, (4) cleaner homes. 

Modified Atmospheres for Fruits and 
Vegetables in Storage and in Transit, 
were described by Charles Brooks, 
principal pathologist, Division of Fruit 
and Vegetable Crops and Diseases, 
Bureau of Plant Industry, U. S. De 
partment of Agriculture. 
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News of the Month 


Refrigerating Men Hear Papers on A.C., Fruit Storage, Breweries, 
at 30th Convention Held in Los Angeles 


Los ANGELES— Discussion dealing 
with practical methods and experi- 
mental progress in beer cellar cooling 
in breweries, precooling and condition- 
ing of refrigerator cars used in trans- 
porting perishable products, and a 
comprehensive program of other re- 
frigeration problems involving past, 
present and future practices of air con- 
ditioning, held a prominent spot on the 
program of the 30th annual convention 
of the National Association of Practical 
Refrigerating Engineers here Novem- 
ber 14-17. 

Attended by about five hundred re- 
frigerating and air conditioning engi- 
neers and others, the meeting was 
notable for the comprehensive list of 
technical papers presented. 

Some interesting phases of cooling 
and air control in brewing plants were 
brought out in an address, Operating 
Methods in Brewery Refrigerating 
Plants, by M. E. Bell, of the Los 
Angeles Brewing Co. 

Prefacing his talk with the state- 
ment that practically all refrigerating 
requirements in a large brewery are 
at cooling temperatures, Mr. Bell out- 
lined some variations of air condition- 
ing practices that are applied success- 
fully in various brewery operations. 
According to the speaker, considerable 
trouble had been experienced in the 
brewery he represented with wooden 
tanks drying out, bands loosening, and 
tanks leaking when forced-air cooling 
units were used in the cellar. It had 
been found impossible, he declared, to 
create an even distribution of air 
throughout the cellar, and the tanks 
nearest the outlet of the cooling units 
invariably dried out quickest. This dif- 
ficulty was eliminated by employing 
small air-injection hydrating nozzles 
‘to inject a miniature fog at the outlet 
of the unit into the air stream. This 
method corrected the trouble, he de- 
clared, but urged the exercising of 
caution in its application so as not to 
create a wet or slimy condition of the 
floors. 

The speaker stated that the majority 
of breweries now use direct-expansion 
systems for cellar cooling—the older 
Plants utilizing wall and ceiling coils, 


and the more modern ones forced-air - 


unit coolers. In his discussion of the 
relative values of various cooling sys- 
tems, he declared the disadvantages of 
direct-expansion systems may be over- 
come by the use of brine, while, in 
most cases, the old ammonia coils may 
be converted for use as brine coils. 
Greatest difficulty found with direct- 
expansion systems, in his opinion, is 
the danger of liquid ammonia return- 
ing to the compressor, especially if the 
coils are permitted to become heavily 
frosted, and in warm weather when 


they are being forced to their full 
capacity. The brine system of cooling 
beer cellars, Mr. Bell asserted, over- 
comes most of the difficulties encoun- 
tered with direct-expansion. He stated 
it was only theoretically true that the 
brine system is less efficient because 
lower suction pressure must be main- 
tained. It has been found, he said, 
that the average annual suction pres- 
sure of an efficient brine cooler system 
will be as high and much more con- 
stant than that of direct expansion, 
for, with automatic liquid level and 
suction pressure controls, the maxi- 
mum evaporator pressure can be main- 
tained at all times, which is not the 
case, he said, with the direct expan- 
sion system. 

In a paper on The Psychrometric 
Chart, J. C. Blair, instructor at the 
Frank Wiggins Trade School, Los An- 
geles, confined himself to outlining the 
invaluable short-cuts refrigerating and 
air conditioning engineers can make 
for themselves by the proper prepara- 
tion and use of a psychrometric chart. 
Mr. Blair illustrated his lecture with 
a 10- by 20-foot psychrometric chart. 

One of the activities at the conven- 
tion was a round table discussion, par- 
ticipated in by four authorities on 
various phases of air conditioning, air 
cooling methods, preservation, and 
packing house problems. Those engag- 
ing in the discussion were William J. 
Finnigan, Los Angeles consulting engi- 
neer, who compared old and new 
cooling methods and air conditioning 
practices; D. G. Sorber, associate 
chemist, Laboratory of Fruit and Vege- 
table Chemistry, U. S. Department of 
Agriculture, who handled the subject 
of preservation from the standpoint 
of proper cooling and conditioning en- 
route from the field to the packing 
plant; Nels H. Rosberg, production 
manager, California Consumers Corp., 
Pasadena, who explained cooling, con- 
ditioning, freezing, packing and ship- 
ping problems that arise when the 
product has reached the packing plant; 
and R. L. Perry, assistant professor of 
agricultural engineering, University of 
California, who discussed various ex- 
periments being currently conducted 
for improving existing methods to 
make possible rapid freezing without 
unusually low temperatures. 

New officers elected were: presi- 
dent, K. M. Holaday, St. Louis; first 
vice-president, H. T. Holbrook, San 
Francisco; second vice-president, J. J. 
Bryner, New Orleans; treasurer, E. T. 
Quinn, Los Angeles; secretary, Emer- 
son Brandt, Chicago; sergeant-at-arms, 
Leland Kenargy, Newton, Kan. 

Directors for 1940 will be Thomas 
Clark, V. Harrison, H. Petersson, B. C. 
White and W. E. Bernd. 
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Management Group Hears Papers 
on Air Conditioning in Industry 


Cuicaco—The part air conditioning 
has played in stepping up production 
rates in industry, and leveling out the 
weather variations which plague man- 
ufacturers of materials sensitive to 
temperature and humidity, was de- 
scribed at the Production Conference 
of the American Management Associa- 
tion held here November 15-16. The 
speaker was W. B. Henderson, execu- 
tive vice-president of the Air Condition- 
ing Manufacturers’ Association. 

“Today there are over 2000 industrial 
air conditioning installations in manu- 
facturing plants throughout the coun- 
try,” Mr. Henderson: said, “resulting 
in improved quality of product, lower 
manufacturing cost, protection of in- 
ventories, ‘and improved health and 
efficiency of employees.” 

As an example, Mr. Henderson cited 
the textile industry which, before the 
age of air conditioning, began in New 
England because the natural climate 
there was the best in the country for 
spinning and weaving operations. Now 
rendered almost completely independent 
of the weather, through the develop- 
ment of air conditioning, most of the 
textile plants have moved Southward, 
where they are close to sources of raw 
‘materials. 

Another large user of air condition- 
ing is the food industry, whose varied 
processes require temperatures rang- 
ing from zero to 80F, and relative hu- 
midities from 35 to 85%. In these ap- 
plications, air conditioning has raised 
the quality of such foods as bakery 
goods, fruits, meats, milk, candy, flour, 
and vegetables. 

Mr. Henderson also told how air 
conditioning is being adopted by ma- 
chinery manufacturers to reduce the 
loss, by rejections, of accurately fit- 
ting steel parts whose size varies with 
the temperature. In these cases, the 
elimination of dirt from precision man- 
ufacturing processes has also been an 
important factor, in some cases result- 
ing in direct savings which paid for 
the air conditioning in less than a 
month. 

Other speakers at the conference in- 
cluded F. C. Houghten, director of the 
research laboratory, ASHVE, who spoke 
on “How Do Atmospheric Conditions 
Affect Employee Efficiency”; G. F. 
Begoon, Westinghouse Electric & Man- 
ufacturing Co., who discussed “New 
Developments in Solving Industry’s 
Problems of Dust and Air Pollution,” 
and A. E. Stacey, Buensod-Stacey Air- 
Conditioning, Inc., who spoke on the 
engineering fundamentals of heating, 
ventilating and air conditioning. 

In addition to discussions on heat- 
ing, ventilating, and air conditioning, 
the conference covered lighting, plant 
engineering and the effect of building 
design on production efficiency.. 
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News of the Month 


Government Enumerates Punishable Acts of Labor Unions; 
Arnold Lists Five Types of “Unreasonable Restraint” 


WasHINGTON—Labor union practices 
which have “no reasonable connection 
with such legitimate objectives as 
wages, hours, safety, health, undue 
speeding up or the right of collective 
bargaining” are punishable under the 
anti-trust laws, Thurman Arnold, As- 
sistant Attorney General, asserted in 
a letter to the secretary of the Central 
Labor Union of Indianapolis which the 
Department of Justice made public 
November 19. 

Mr. Arnold outlined five types of 
union activity which he classified as 
“unquestionable violations of the Sher- 
man Act.” Prosecutions which are 
now proceeding or which may be un- 
dertaken, he stated, will be based on 
such violations, and “unions stand to 
gain” by the government’s efforts to 
“prevent the use of legal rights of an 
association in an illegal way.” 

To illustrate the kind of activities 
which the government considered il- 
legal, Mr. Arnold, in his letter, singled 
out the building trades unions, saying 
that it would be a violation of the 
anti-trust laws if such a union delib- 
erately prevented the use of economical 
building material “in order to compel 
persons in need of low-cost housing to 
hire unnecessary labor.’ 

For some months the Department 
of Justice has been investigating all 
branches of the building industry with 
a view toward uncovering any viola- 
tions of the Sherman Act. This inquiry 
has embraced builders, contractors, 
manufacturers of materials and sup- 
Plies and labor unions. 

According to Mr. Arnold, the types 
of unreasonable restraint against which 
Proceedings have been or will be be- 
gun illustrate concretely the practices 
which in his opinion are unquestion- 
able violations of the Sherman Act, 
supported by no responsible judicial 
authority whatever. Mr. Arnold enu- 
merated the five types of “unreasonable 
restraint” as follows: 


1. Unreasonable restraints designed 
to prevent the use of cheaper material, 
improved equipment or more efficient 
methods. An example is the effort to 
prevent the installation of factory- 
glazed windows or factory-painted 
kitchen cabinets. 


2. Unreasonable restraints designed 
to compel the hiring of useless and 
unnecessary labor. An example is the 
requirement that on each truck en- 
tering a city there be a member of the 
local teamsters’ union in addition to 
the driver who is already on the truck. 
Such unreasonable restraints must be 
distinguished from reasonable require- 
ments that a minimum amount of labor 
be hired in the interests of safety and 
health. 
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3. Unreasonable restraints designed 
to enforce systems of graft and extor- 
tion. When a racketeer, masquerading 
as a labor leader, interferes with the 
commerce of those who will not pay 
him to leave them alone, the practice 
is obviously unlawful. 

4. Unreasonable restraints designed 
to enforce illegally fixed prices. An 
example of this activity is found in the 
Chicago milk case, where a labor union 
is charged with combining with dis- 
tributors and producers to prevent 
milk being brought into Chicago by 
persons who refuse to maintain illegal 
and fixed prices. 

5. Unreasonable restraints designed 
to destroy an established and legiti- 
mate system of collective bargaining. 
Jurisdictional strikes have been con- 
demned by the A. F. of L. itself. Their 
purpose is to make war on another 
union by attacking employers who deal 
with that union. There is no way the 
victim of such an attack may avoid it 
except by exposing himself to the same 
attack by the other union. 

Restraints of trade for such a pur- 
pose are unreasonable whether under- 
taken by a union or by an employer 
restraining trade or by a combination 
of an employer and a union, because 
they represent an effort to destroy the 
collective bargaining relationships of 
a union with an employer, according 
to the Assistant Attorney General. 


Average Cost of Houses Dropping 


WASHINGTON — The average cost of 
all non-farm homes constructed in fhe 
United States in the first six months 
of 1939 was $3611, representing a re- 
duction of more than 10% in three 
years — brought about chiefly by in- 
creased willingness of families to buy 
dwellings of smaller size and simpler 
design and greater effort of the build- 
ing industry in meeting mass demand. 
This observation is a high spot in 1939 
fiscal year report of the Federal Home 
Loan Bank Board. 

As the volume of public housing was 
comparatively small, the drop em- 
phasizes primarily attempts of private 
industry to provide less expensive 
homes. Based upon building permit 
data reported to the Department of 
Labor, the decrease in average costs 
by types of dwellings is shown in the 
following table: 


ONE- 
YEAR FAMILY FAMILY 
4,307 35524 
1939 (to June 1).. 3,961 . 3,194 


86% of A.C. Users Find It Pays 
Weisenbach Tells Council 


BurraLo—Frederick A. Weisenbach 
regional manager of the York Ice Ma. 
chine Company, discussed Efficiency 
Through Air Conditioning at the 
monthly meeting of the Air Condition. 
ing Council of Western New York 
November 15. Among the prominent 
guests and members were Health Com. 
missioner Francis E. Fronczak; Clar- 
ence Gifford, vice-president of the 
Western New York chapter of the 
ASHVE; Moir P. Tanner, superin- 
tendent of the Children’s Hospital, and 
Morton Wolfe, president of the West- 
ern New York chapter of the American 
Institute of Architects. 

Health Commissioner Fronczak de. 
clared that he is recommending to the 
city administration that every new 
building be equipped with air condi- 
tioning and that he is making every 
effort to have more air conditioned 
structures in Buffalo because of the 
health benefits. 

Mr. Weisenbach opened his address 
by declaring that air conditioning has 
stood a lot of abuse and that up until 
a few years ago the term was used 
arbitrarily to apply to most anything. 

“Through the efforts of the manu- 


‘facturing association we now have 


eliminated some of these abuses. It 
rests with men like you to see that 
air conditioning does mean something,” 
he declared. Mr. Weisenbach said to- 
day many people feel that the name 
of air conditioning is not a very effec- 
tive one for the industry. “But it would 
seem advisable to continue this name 
in order to avoid confusion that might 
arise from adopting another name,” 
he added. 

The speaker then traced the history 
of air conditioning and how medical 
men have come to appreciate its value. 
“It was proved conclusively that air 
conditioning was an aid to health and 
on this premise was the air condition- 
ing of public buildings in Washington 
started. 

“Then large office buildings were air 
conditioned, like the Philadelphia Elec- 
tric Company and Chicago Tribune 
buildings. In these two structures, it 
was found that absenteeism of em- 
ployees was cut down considerably by 
air conditioning.” 

Mr. Weisenbach said it was found 
that the expense of air conditioning 
was about $15 to $20 an occupant while 
attendance records of workers in these 
buildings was improved 27 to 30%. 
“Office buildings with air conditioning 
show a tremendous increase in occu- 
pancy,” he declared. 

The speaker then told of a survey 
which showed that 86% of users of air 
conditioning interviewed found air 
conditioning a profitable investment. 
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Micro-Organisms Cause Hay Fever 


Mempuis — Tiny micro-organisms 
which make the nation’s soil fertile 
were described as potential agents in 
causing hay fever. 

When duststorms sweep over large 
areas of the country they carry billions 
of microscopic mold particles, similar 
to those which are found in yeast, and 
cause the sniffles and violent sneezing 
characteristic of hay fever, the Asso- 
ciation of Allergists for Mycological 
Investigation reported recently at the 
Southern Medical Association’s meet- 
ing here. 

The association has organized ob- 
servation stations throughout the Mid- 
west and officials declared that its 
studies to date indicate that mold par- 
ticles may prove to be as important as 
the pollen of various flowers and weeds 
in tracing hay fever causes. 

These particles are extremely small, 
about one-tenth the size of a grain of 
ragweed pollen, but when a few of 
them are breathed into the nose they 
may begin to grow and set up irri- 
tations. 

Mold particles are in the air all the 
time and not just at particular sea- 
sons of the year, like plant pollen, Dr. 
Marie B. Morrow and E. P. Lowe of 
the University of Texas declared. As 
a result some persons who are sensi- 
tive to both pollen and molds have hay 
fever throughout the year. 


California Passes Apprentice Act 


Los ANGELES—The recently enacted 
California Trade Apprenticeship Act, 
which authorizes the formation of local 
joint apprenticeship committees for 
- handling apprenticeship programs on 
a firmer and more reliable basis, is 
encouraging apprenticeship activity in 
southern California. 

Assembly Bill 1570 went into effect 
September 19. It set up a supervised 
state program of apprenticeship train- 
ing in all trades and provided a basis 
whereby the leaders of any industry or 
trade in any section of the state could 
form joint apprenticeship councils 
which would have supervision and di- 
rection over apprenticeship activity in 
their particular field of endeavor, un- 
der the jurisdiction of a State Appren- 
ticeship Council. The new law provides 


that apprentices in any trade can, if ~ 


desired by a certain industry, be in- 
dentured directly to the local joint 
apprenticeship committees, instead of, 
as was the practice in the past, being 
indentured to individual contractors. 
Under the law, now, an apprentice 
must devote a stipulated number of 
hours per year in classroom work in 
some reputable trade school, but may 
distribute the school hours through the 
year on any reasonable basis that will 
not diminish or detract from the train- 
ing value of the course as a whole. 


Tunnel Ventilation Is Reviewed 
at Chicago Meeting 


Cuicaco—The first meeting of the 
Illinois chapter of the ASHVE for the 
1939-40 season was held October 9, with 
66 members and guests in attendance. 
The speaker of the evening was Loran 
D. Gayton, chief engineer for the City 
of Chicago, whose subject was “Venti- 
lation of Underground Structures, in- 
cluding Subways.” 

Mr. Gayton traced man’s progress in 
the art of tunnel building from the 
days of the early Romans up to the 
present day, and described the methods 
of ventilation employed through these 
periods varying from merely vertical 
shafts to the elaborate mechanical sys- 
tems in use today. 

The speaker described in detail some 
of the apparatus developed to combat 
the ventilation problems encountered 
in tunnel work and illustrated them 
with slides. He included figures on the 
quantities of lethal gases released by 
various explosives used in tunneling 
operations, of rock dust produced, and 
much other data of interest. 

Following this very comnlete discus- 
sion of the problems involved in tun- 
nel construction, Mr. Gayton went into 
the needs for ventilation of under- 
ground structures during their actual 
use. In general, the New York sub- 
ways depend on the piston action of 
the trains to introduce air to the tun- 
nel at stations and exhaust it between 
stations through sidewalk gratings at 
low velocities, but in some cases in 
order to avoid gratings in narrow side- 
walks, air shafts and fan chambers are 
provided and the air is carried to the 
rear of properties acquired for that 
purpose. In some of the earlier sub- 
ways in which two tracks were placed 
in the same tunnel, it was found nec- 
essary to install a separating wall be- 
tween the tracks so that the piston 
action of trains operating in opposite 
directions would not be short circuited 
by the counter action of each other. 
Ventilating fans of capacity to exhaust 
the tunnel in 15 minutes are installed 
at intervals, but ‘these are not used 
except in emergency where the trains 
could not operate. 

The Chicago subway, being of the 
twin tube, single track design, is 
ideally adapted to ventilation by the 
piston action of the trains. Exhaust 
fans will be of capacity to exhaust the 
tunnel in five minutes, in case of fire. 


Drinker Addresses Phila. ASHVE 


PHILADELPHIA — The Philadelphia 
chapter, ASHVE, was addressed at its 
meeting on November 9 by Professor 
Philip Drinker, Harvard School of Pub- 
lic Health, who spoke on “Air Pollu- 
tion.” 
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News of the Month 


$12 Million for State Buildings 


San Francisco—Proceeding on the 
premise that large-scale building con- 
struction produces increased activity 
in the heating field, California heat- 
ing contractors are looking forward to 
a substantial volume of new business 
as their share of a $12 million state- 
wide building program being under- 
taken by the California Division of 
Architecture, in different state depart- 
ments, for completion by June 30, 1941. 

Heating contractors expect to draw 
the largest volume of new business 
from the two dozen or more new build- 
ing projects planned for southern, 
central and northern California, for 
which more than half of the total has 


‘been ear-marked. The contemplated 


new structures range from state pris- 
ons, colleges and industrial schools, 
to new highway patrol buildings in 
Los Angeles, San Francisco and Sacra- 
mento. In the southern California 
area, from Santa Barbara. south, 


$3,807,232 has been awarded for 13. 


major building projects, with approxi- 
mately $2,225,000 set aside for a dozen 
new construction jobs in other parts 
of the state. The largest project is 
the new State Prison for First Of- 
fenders at Chino, a $1,682,579 project, 
on which foundation work has been 
completed and work on the super- 
structure now underway. 

A considerable portion of the bal- 
ance of the $12,000,000 will be ex- 
pended for repairs, additions and en- 
largements of existing institutions, and 
many of these projects likewise involve 
the installation of new heating sys- 
tems or expansions to plants already 
in place. 


Fleisher Speaks on Comfort A.C. 


PirrspurGH—The Pittsburgh chapter 
of the ASHVE met on November 18 
with Walter Fleisher as the speaker 
of the evening. Mr. Fleisher spoke on 
the Significance of Air Conditioning 
Research for Human Beings. He told 
of his early experiences in air condi- 
tioning, and gave a general historical 
outline on the developments that lead 
to conditions requiring air control. 
Evolution of equipment, ventilating 
laws, air conditioning in the textile 
industry and air conditioning of movie 
houses were dealt with. 

As chairman of the research commit- 
tee he brought to the attention of the 
audience the changes in society re- 
search which first dealt with testing 
and rating heating equipment and later 
to the important work recently under- 
taken in carrying on research in the 
field of human comfort. 

With cold therapy receiving consid- 
erable publicity lately, Mr. Fleisher 
stressed the importance of undertaking 
research in this new field. 
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News of the Month 


MIT Builds Panel Heated Pool 


CAMBRIDGE, Mass.—An unusual de- 
sign in a swimming pool building is 
now under construction at the Massa- 
chusetts Institute of Technology and 
will be ready for use some time next 
spring. It has panel heating, and is 
the only swimming pool in the country 
which has this type of heating from 
both the ceiling and under the floor, as 
well as along one side. The structure 
is of brick, with a steel skeleton and 
cork insulation between walls. Dimen- 
sions are 92x 130 feet, with the pool 
42x 75 feet. 

In providing the panel heat from the 
floor, the method was to depress the 
structural concrete slab 5144 inches and 
then pour concrete fill around the pipes 
through which warm air is forced, thus 
securing a good bond, at the same time 
providing a separate slab so_ that 
should it be necessary to make an 
opening in the floor or tear up a part, 
the entire flooring would not have to 
be taken up. The heating pipes act as 
reinforcement for the upper slab, but 
steel bars reinforce the lower one. 
Floor heating is only through the 
decks around the pool, where swim- 
mers walk barefoot. 

Overhead heating is through a ceil- 
ing of acoustical material directly over 
the decks of the pool. A blanket of 
warm air is also provided along one 
side, where there is a window 28 x 95 
feet in dimension, in 6-ft. lights set in 
steel mullions. This warm air blanket 
starts at eighteen inches from the 
floor and extends to the top of the 
window. Thus plenty of light is pro- 
vided at the same time that all drafts 
are avoided. At the east exit two ra- 
diators are also provided. 

Professor James Holt will conduct 
studies on the results of this panel 
heating for a period of about two 
years. 


Newton Talks on Ice Conditioning 


PHILADELPH1A—The Philadelphia sec- 
tion of the ASRE travelled to Reading, 
Pa., for its November meeting on the 
third. The program called for a visit 
in the afternoon to the Sunshine brew- 
ery. Dinner at the Berkshire Country 
Club was followed by talks on “Ice as 
a Medium for Air-Conditioning” by 
J. S. Newton, American Ice Company, 
and “Brewery Refrigeration” by Cyril 
Leach, Frick Company. 


Epstein Discusses Odor Control 


BurraLo—Odor control and ventila- 
tion in Buffalo’s new sewage disposal 
system were discussed by Harold Ep- 
stein, general manager of the system, 
in a talk before the Western New York 
chapter of the ASHVE in the Uni- 
versity Club November 13. 
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15,964 Room Housing Project 
Proposed for N.Y. 


New York—Mayor La Guardia an- 
nounced on November 23 a housing 
project for the Navy Yard district of 
Brooklyn, estimated to cost between 
$22 million and $24 million. Shortly 
afterward a formal application and 
plans for the project were filed with 
the New York State Housing Author- 
ity, the first filed by the city. 

The project will contain 3828 apart- 
ments with 15,964 rooms. It will be 
a model community in and of itself. 

Mr. La Guardia said that since he 
took office in 1934, 3200 buildings had 
been demolished to make way for his 
housing program. He listed all of 
them, pointing out that the Bedford- 
Stuyvesant project had been _ resub- 
mitted to Washington and was now 
under further consideration. 


Toronto Chapter Hears Dunlop 


Toronto — The Ontario’ chapter, 
ASHVE, held its’: November meeting 
recently in the Royal York Hotel with 
a good attendance. The main address 
of the evening was delivered by P. J. 
Dunlop, of Hollinger Mines, who spoke 
on Mine Ventilation and Cooling. 

M. W. Shears, reporting for the Code 
Committee, said that copies of the 
Steam and Hot Water Code had been 
sent to 24 municipalities during the 
summer. 


Giesecke Addresses A.C. Bureau 


Boston—Guest speakers at the No- 
vember 21 meeting of the Air Condi- 
tioning Bureau, held jointly with 
Boston chapter, ASHVE, at the Walker 
Building, Technology, were Dr. F. E. 
Giesecke, vice-president of the ASHVE, 
and Dr. Hermann F. Arentz, economist 
of the United Business Service. Dr. 
Giesecke, who is director of the Texas 
Engineering Experiment Station at the 
State Agricultural & Mechanical Col- 
lege of ‘Texas, spoke of Radiant Heat- 
ing and Cooling. 


Factory Building 3 Times Normal 


TRENTON, N. J.—Reaching a record 
high for the second consecutive month, 
80 plans for industrial building, calling 
for a total expenditure of $1,656,720, 
were approved during October by the 
New Jersey Department of Labor, ac- 
cording to announcement by State 
Labor Commissioner John: J. Toohey, 
Jr. The number and valuation of plans 
approved is three times the average 
for the past 20 years. The current re- 
port shows 42 more plans than for the 


-corresponding month a year ago, and 


$1,212,764 more than the value repre- 
sented for the same period a year ago. 


Giesecke Talks on Radiant Heating 


NEw YorK—With one of the largest 
attendances of any meeting in recent 
seasons, the regular monthly Meeting 
of the New York chapter of the ASHVE 
was held Nov. 20, with Dr, F E 
Giesecke, first vice-president of the So- 
ciety, as the principal speaker, p; 
Giesecke’s subject was Radiant Heat. 
ing. 

The speaker, with the aid of Slides, 
developed his subject from the funda- 
mentals, and in addition to describing 
progress and developments of radiant 
heating in this country gave a most 


_ interesting review of what has been 


done along these lines in Europe. He 
showed typical installations in England 
and Czechoslovakia. One of the in. 
teresting installations he described was 
that in a large department store in 
Prague where radiant heating is used 
in winter and radiant cooling ip 
summer. 

Dr. Giesecke described some of the 
work that has been done in the Agri- 
cultural and Mechanical College of 
Texas under his direction where the 
use of radiant heating hot water pip- 
ing in the ceiling is being investigated 
from the standpoint of using the pip- 
ing as reinforcing for the concrete. 


Phila. Begins Gas Heat Campaign 


PHILADELPHIA—AN advertising cam- 
paign to stimulate the sale of gas heat- 
ing equipment on the basis of recently 
reduced gas rates was launched here 
by the Philadelphia Gas Works Co., 
following recent announcement by the 


Philadelphia Gas Commission of the 


first gas heating rate reduction in 
some 19 years. A heavier promotional 
drive is planned for 1940, emphasizing 
the cheaper rate which, according to 
announcement, will make it possible 
to heat the average home with gas at 
a saving of almost 20% as compared - 
with the previous rate. 

H. S. Christman, general sales man- 
ager of the Philadelphia Gas Works, 
announced that “the local market has 
only 1% saturation so far as gas heat- 
ing in the home is concerned. Here- 
tofore the cost of gas heating made it 
available mainly to homes in the upper 
brackets. Now, however, the average 
Philadelphia home of five, six or seven 
rooms can afford the luxury and con- 
venience of 100% automatic gas heat.” 


N.Y. to Publish Degree-Day Data 


New YorkK—The New York Weather 
Bureau has begun the publishing of 
degree-day figures for New York on 
its daily weather map and on its 
monthly meteorological summary, ac- 
cording to Benjamin Parry, meteor- 
ologist of the local Bureau. 
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MANUFACTURERS 


Line Losses in District Heating 
Explained to Boston NDHA 


Boston — Illustrative of the growth 
in the use of steam service, H. U. 
Green, general manager of the Cam- 
pridge Gas & Electric Light Company, 
told members of Boston section, Na- 
tional District Heating Association, at 
its recent meeting November 23 that his 
company started underground steam 
service ten years ago with one cus- 
tomer—Harvard College. Now the com- 
pany is delivering in excess of 
600,000,000 pounds yearly to some ten 
customers. He warned distributors of 
such steam service, however, to calcu- 
late as far in advance as possible costs 
of delivering steam before extending 
mains, citing the steam loss on a small 
extension as around 18%. Sellers 
should divide the cost of extensions 
by the amount of total expected sales 
on the line. Some months steam loss 
would run as high as 75% on low use, 
and decrease with greater average use. 

Other speakers included R. M. Nee 
on “Convention Nostalgia,” A. L. Dut- 
ton on “Distribution,” O. S. Pike on 
“Meters and Accessories,” R. M. Nee on 
“Commercial Relations,” and G. K. 
Saurwein on “Research.” Chairman 
M. D. Engle presided. 


C.A.Olsen Forms Furnace Company 


EtyriA, OHIO — A new company 
known as The C. A. Olsen Manufactur- 
ing Company has just been organized 
with headquarters here. The company 
has acquired a large local plant, owned 
by The American Rolling Mills Com- 
pany, and is mod- 
ernizing it. 

The company, 
which will manu- 
facture gravity 
warm air fur- 
naces, winter air 
conditioning units 
for gas, oil and 
coal, and blower 
units, will be 
headed by C. A. 
Olsen, formerly 
president of The Fox Furnace Company. 

E. C. Carlson has been appointed sec- 
retary and treasurer of the new com: 
pany. Mr. Carlson was for many years 
with the Lennox Furnace Company and 
later served as general manager of the 
Armstrong Furnace Company. Almon 
Chapin has been appointed production 
manager of the new company. 

The new company will use the trade 
name Luxaire on its products. 


C. A. Olsen 


NIAA Charters Its 20th Chapter 


Waterbury, Mass. — Continuing its 
program of growth, the National In- 


dustrial Advertisers Association on 
November 9 granted a charter to its 
twentieth chapter, the Industrial Ad- 
vertising and Marketing Council of 
Western New England. The presenta- 
tion meeting, in Hotel Elton, here, fol- 
lowed dinner and was well attended 
by members and guests. 

Principal speaker of the evening 
was David Beard, manager of the di- 
rect mail department, McGraw-Hill 
Publishing Company. His topic was 
“Direct Mail—An Analysis of Results 
That Are Procurable When Direct Mail 
is Used Intelligently.” 

Officers and directors of the Indus- 
trial Advertising and Marketing Coun- 
cil are: president, E. V. Creagh, Amer- 
ican Chain & Cable Co., Inc.; first vice- 
president, A. W. Tucker, The Henry 
G. Thompson & Son Co.; and second 
vice-president, C. H. Winslow, The 
Cuno Engineering Corporation. 


Seelbach Elected by Gas Group 


CLEVELAND— W. 
L. Seelbach, sec- 
retary and treas- 
urer of the Forest 
City Foundries 
Company, has 
been elected chair- 
man of the house 
heating and air- 
conditioning 
equipment divi- 
sion of the Association of Gas Appli- 
ance and Equipment Manufacturers. 

As division chairman, Mr. Seelbach 
automatically becomes a director of 
the A.G.A.E.M. 


W. L. Seelbach 


U.S. Agency Approves Small Homes 


WASHINGTON—A score of low cost, 
small house designs drafted by archi- 
tects for the National Lumber Manu- 
facturers Association and cooperating 
groups in the construction industry 
have been approved under the Federal 
Home Building Service, it was an- 
nounced recently. 

Homes built from these designs, if 
technically supervised throughout con- 
struction, will be eligible for registra- 
tion with the Federal Home Loan 
Bank Board — certifying to the high 
type of design and construction and 
giving them a concrete evidence of 
value for resale. 

To demonstrate that good homes can 
actually be built at prices ranging 
from $2500 to $5000, these homes have 
already been erected in Washington 
and a number of other communities, 
through the cooperation of lumber and 
other material dealers in a national 
homes demonstration program. In the 
Washington project prices ranged from 
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$2418 for three rooms to $4095 for six 
rooms and a garage. These included 
grading, landscaping, walks and sod- 
ding but not the lot. 


STATEMENT OF THE OWNERSHIP, MAN- 
A CIRCULATION, RE- 
QUIRED BY ‘THE ACTS OF CONGRESS 
OF AUGUST 24. 1912, AND MARCH 8, 
1933, OF HEATING 
published monthly at New York, N. , for 

October 1, 1939. 

State of New York, County of New York, ss.: 
Before me, a Notary Public in and for the 

State and County aforesaid, personally ap- 

peared Edgar A. Becker, who, having been 

duly sworn according to law, deposes and says 
that he is the Treasurer of The Industrial 

Press, publishers of HEATING & VENTILAT- 

ING and that the following is, to the best of 
is knowledge and belief, a true statement of 

the ownership, management, etc., of the afore- 

said publication for the date ‘shown in the 

above caption, required by the Act of March 3, 

1933, embodied in section 537, Postal Laws 

and Regulations, to wit: 

1. That the names and addresses of the 
publisher, editor, managing editor, and busi- 
ness managers are: 

Publisher, The Press, 140-148 
Lafayette St., New York, N. Y. 

Editor, C. H. B. Hotchkiss, 140-148 Lafayette 
St., New York, N. Y. 

Managing Editor, Clifford Strock, 140-148 
Lafayette St., New York, N. Y. 

Business Managers, Robert B. Luchars, 140- 
148 Lafayette St., New York, N. Y.; Edgar 
A. Becker, 140- 148 Lafayette St., New York, 
N. Y.; Erik ore. 140-148 Lafayette St., 
New York, N. 

2. That the oni is: 

The Industrial Press, 140-148 Lafayette St., 
New York, N. Y.; Erik Oberg, 140-148 Lafay- 
ette St., New York, N. Y.; Robert B. Luchars, 
140- 148 Lafayette St., New York, ap 
Edgar A. ee 140- -148 Lafayette St., New 
York, N. Y.; Laura A. Brownell, 140- 148 
Lafayette St., New York, N. Y.; Franklin D. 
Jones, 140-148 Lafayette ‘St., New York, N. Y.; 
First National ey and Trust Co. of Mont- 
clair and Robert B. Luchars, Trustees (Ben- 
eficiaries unknown), Upper Montclair, N. J-: 
First National Bank and Trust Co. of Mont- 
clair and Leigh Roy Urban, Trustees (Ben- 
eficiaries unknown), Upper Montclair, N. J.: 
First National Bank and Trust Co. of Mont- 
clair anc Kenneth D. Ketchum, Trustees (Ben- 
eficiaries unknown), Upper Montclair, N. J. 

8. That the known bondholders, mortga- 
gees, and other security holders owning or 
holding 1 per cent or more of total amount 
of bonds, mortgages, or other securities are: 


Laura A. Brownell, 140-148 Lafayette St.,: 


New York, N. Y.; John Connolly, 140-148 
Lafayette St., New York, N. Y.; Franklin D. 
Jones, 140-148 Lafayette St., New York, N. Y.; 
Robert Bs Luchars, 140-148 Lafayette St., New 
York, Y.; Louis Pelletier, 140-148 Lafay- 
ette be New York, N. Y.; Elizabeth Y. Urban, 
163 Western Drive, Longmeadow, Mass.; Helen 
L. Ketchum, King St., Cohasset, Mass.; Wil- 
bert A. Mitchell, 28 Harlow Road, Springfield, 
Vt.; Henry V. Oberg, 1317 Hill Crest Road, 
R.D. No. 1, Lancaster, Pa. 

4. That the two paragraphs next above, 
giving the names of the owners, stockholders, 
and security holders, if any, contain not only 
the list of stockholders and security holders 
as they appear upon the books of the company 
but also, in cases where the stockholder or 
security holder appears upon the books of the 
company as trustee or in any other fiduciary 
relation, the name of the person or corporation 
for whom such trustee is acting, is given; 
also that the said two paragraphs contain 
statements embracing affiant’s full knowledge 
and belief as to the circumstances and con- 
ditions under which stockholders and security 
holders who do not appear upon the books of 
the company as trustees, hold stock and se- 
curities in a capacity other than that of a 
bona fide owner; and this affiant has no rea- 
son to believe that any other person, associa- 
tion, or corporation has any interest direct or 
indirect in the said stock, bonds, or other se- 
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EDGAR A. BECKER, Treasure 

Sworn to and subscribed before me this 25th 
day of September, 1989. 

CHARLES P. ABEL. 
Notary Public, Kings A ae No. 292; Kings 
Register’s No. 1111; Y. County No. 217; 
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NEW 


No draft or stratification. 


Air Device Ceiling Outlet 


NAME---Agitair Temperature Equalizer. 
PURPOSE — For introducing condi- 
tioned air into a room or space with- 
out draft or stratification. 
FEATURES—Device consists of a se- 
ries of circular spun aluminum mem- 
bers, designed to introduce conditioned 
air without draft or stratification. 
Manufacturer states that two shallow 
air streams are projected at high ve- 
locity at diverging angles, one horizon- 
tal and the other slightly downward. 
It is also claimed that the high ve- 
locity at the point of discharge supplies 
the energy necessary to produce a high 
rate of aspiration which in turn cre- 
ates secondary air movement within 
space served to eliminate stratification. 
The diverging angles at which the air 
streams are projected are said to cre- 
ate a low pressure area between the 
two shallow streams that cause turbu- 
lence with the primary air blanket at 
ceiling. This turbulence is said to bring 
the primary air stream into contact 
with the room air to act as a brake on 
velocity and eliminate draft. 

SIZES AND CAPACITIES—From 30 
to approximately 11,000 c.f.m. 

MADE BY—dAir Devices, Incorporated. 
1 


ADSCO Expansion Joint 
NAME—ADSCO packless expansion 
joint, U-ring type. 

PURPOSE—A packless joint for tak- 
ing up expansion on pipe lines. 

FEATURES—Sectional view illustrates 
the essential features of the joint 
which has an expansion element oper- 
ating on the principle of cold springing 


2 3 


For taking up pipe expansion. 
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EQUIPMENT 


used in the installation of pipe bends. 
The expansion element (1) is a series 
of welded U-rings of corrosion resistant 
steel which is welded to the steel body 
(2) and the guide (4) on the movable 
sleeve (3) to form a permanent seal 
between the stationary body and the 
movable sleeve. The element is com- 
pressed axially or cold sprung one-half 
of the total traverse for installation in 
the cold line. As the line expands with 
the application of heat the compression 
in the element is relieved and it passes 
through the neutral position and into 
tension for the remaining half of the 
traverse. The element is fully enclosed 
in a steel case to prevent dirt or scale 
from entering and is guided at three 
points (4) and a limit stop (5) pre- 
vents overtravel. It is furnished with 
flanged ends (6) or with beveled ends 
for welding for pressures up to 300 lb. 
with traverses of 1, 2, 3, and 4 inches 
in single joints. 

MADE BY—American District Steam 
Company, North Tonawanda, N. Y....2 


Air cleaning efficiency of 90% guaranteed. 


Westinghouse Electrostatic 
Air Cleaning Equipment 


NAME — Precipitron Electrostatic air 
cleaning equipment. 

PURPOSE—For cleaning air. 
FEATURES—This is a new line of re- 
designed and improved electrostatic 
air cleaning equipment for commercial 
and industrial uses. Two sizes of cells 
have been adopted as standard. One, 
a cell having an effective cross-section 
8 in. x 18 in. with a cleaning capacity 
of 375 c.f.m. and an 8 in. x 36 in. cell 
with a capacity twice as great. From 
these two standard units, an air clean- 
ing system for any given physical 
layout may be constructed. By the 
“Blackness test” as used by the Na- 
tional Bureau of Standards the larger 
cell has a guaranteed efficiency of 90% 
at 600 cu. ft. per min. and 85% at 
750 cu. ft. per min.; the smaller cell 
is 90% efficient at 300 cu. ft. per min. 
or 85% at 375 cu. ft. per min. 

Power packs are also available in 
two standard sizes: the type S for in- 
stallations of 1 to 12 large Precipitron 
cells and the type L for installations 
from 12 to 50 large cells. . 
MADE BY—Westinghouse Electric 
Manufacturing Company, East Pitts- 


\ 


Winter air conditioning without ducts. 


Crane Ductless A.C. Unit 


NAME —Newport ductless air condi- 
tioning unit. 

PURPOSE—For ventilating, warming, 
humidifying and distributing air in the 
home. 

FEATURES — Although this unit is 
primarily intended for winter condi- 
tioning, it can also be used in the sum- 
mer for filtering and circulating the 
air. Manufacturer claims that it can 
be easily installed in new or old build- 
ings as it is designed for installation 
in the corner of the floor and wall. 
MADE BY—Crane Company, Chicago. 


Bell and Gossett Tempering Valve 
NAME—Watermixer. 

PURPOSE—For mixing hot and cold 
water to supply tempered water at a 
constant temperature. 
FEATURES—Manufacturer states that 
the proportioning ability of this valve 
is not affected by differences in pres- 
sure drop. It is stated that since all 
working parts are made accessible by 
removing a cover plate, it is not neces- 
sary to remove the valve from the line 
when servicing is required. 

MADE BY—Bell and Gossett Company, 


For supplying tempered water. 
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Equipment. 


Both inside and outside temperature 
controls heating. 


Thrush Temperature Control 


NAME & MODEL NO.—Thrush Differ- 
ential temperature control, No. 210. 
PURPOSE—For controlling the opera- 
tion of forced circulation hot water 
systems in accordance with both in- 
side and outside temperatures. 
FEATURES—Control is said to auto- 
matically secure a balancing of indoor 
and outdoor temperatures. When heat 
is required control operates the circu- 
lator which sends additional heat into 
the building. When used on large build- 
ings, one or more sections may be 
zoned, giving a better operating effi- 
ciency. 

MADE BY—H. A. Thrush & Company. 


Western Silicair Duct Lining Sheets 


NAME-—-Silicair duct lining sheets. 

PURPOSE—For lining ducts to absorb 
sound and to reduce heat transmission. 
FEATURES — These air duct lining 
sheets are said to have a high sound 
absorption rating at all frequencies, to 
be completely fire resistant, to be a 
good insulator, as well as dustless, 
smooth, light, strong and easily worked. 
The manufacturer states that they can 
be handled without gloves because they 
are absolutely free from slivers. The 


sheets are manufactured from a dia-. 


tomaceous earth which is formed by a 
precipitation of almost pure silica from 
the porous shells of skeleton remains of 
diatoms. This earth is an off-white or 
pale grey substance resembling chalk 
and it weighs less and is said to be 
more porous than chalk. One cubic 
inch contains millions of diatoms, mak- 
ing a vast intricate cellular pattern 
which is stated makes it ideal for 
sound absorption purposes. 

MADE BY—Western Silicair Products, 
Inc., Burbank, Cal. 7 


Wrigraph Drafting Machine 
NAME AND MODEL NUMBER— 
Wrigraph drafter, Model D 520. 
PURPOSE—For drafting. 
FEATURES—This instrument will 
make drawings 20 x 26 in. or smaller. 
It is finished with a special tack-on 


mounted plate so that it can be fast- 


ened to any flat wooden surface and 
in any position. The protractor is of 
the 1 degree indicating type and a 
new kind of transparent edge, engine 
divided scale is used. Scales are in- 
terchangeable on the protractor head 
and all standard graduations are 
available. Instrument is equipped 
with adjustable ball bearings which 
are said to considerably increase the 


Brief case size drawing board. 


life of the machine. The entire ma- 
chine can be knocked down and car- 
ried in a brief case. Price, including 
one set of scales, $19.00. 

MADE BY—L. G. Wright, Incorpo- 
rated, Cleveland, Ohio. ............. 8 


South Bend Duct Fan 
NAME —South Bend fan unit. 
PURPOSE—For use in duct systems 
particularly where explosive gases are 
to be handled. 


For explosive gases. 


FEATURES—Motor is entirely out of 
the duct so that it will not be affected 
by the gas handled. Fans are fur- 
nished in both single and tandem 
types and require only a simple flange 
fitting for installation. Blades are of 
drop forged aluminum alloy and are 
said to be non-sparking. The motor 
support is integral with fan unit. Belt 
and all working parts are completely 
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enclosed for protection. Belt tension is 
adjustable. When the unit is employed 
to handle acids, all exposed parts are 
covered with Heresite. 

SIZES & CAPACITIES — Single fan 
unit from 1600 to 26,000 c.f.m. Tandem 
unit 1600 to 30,000 cf.m. For static 
pressures up to 3 in. 

MADE BY—South Bend Air Products. 
Inc., South Bend, Indiana. .......... 9 


Crane Basmor Heating System 


NAME — Basmor Balanced-Sustained 
heating system. 

PURPOSE—For heating buildings us- 
ing gas as a fuel. 
FEATURES—Heating system is of the 
single main, forced hot water type and 
is furnished complete by one source of 
supply. System consists of a Basmor 
gas-fired hot water boiler, Crane hot 
water circulator, Mono-flow fittings, 
Crane radiators or convectors and an- 
ticipating type thermostat. A Newport 
unit may also be used for providing 
humidification, filtration and circula- 
tion of air. The manufacturer states 
that the system provides a “sustained” 
or continuous supply of heat because 
the heating medium is hot water and 
the radiation surface cast iron. The 
manufacturer also claims that the sys- 
tem provides a “balanced” or controlled 
amount of heat since the water tem- 
perature is varied and the proper 
amount of heat is brought to radiator 
to meet room heat loss. It is stated 
that the boiler used with this system 
may be placed in basement or in 
kitchen, alcove or extra room. The 
boiler combustion chamber is com- 
pletely surrounded by water passages 
while the burners are of the improved 
bunsen type. 


SIZES—Complete range of sizes for — 


small buildings. 

MADE BY— Boiler made by Bastian- 
Morley Co., Inc., La Porte, Indiana. 
Other parts made by—Crane Company, 
Chicago, Ill. 
DISTRIBUTED BY—Crane Company. 
Chtcago, Tih. 10 
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For automatic condensate return. 


Sterling Condensation Pump 
NAME-—Sterling “Low Boy” condensa- 
tion pump and receiver No. 4000. 
PURPOSE—For collecting condensate 
from steam systems and returning it 
to the boiler. 

FEATURES—This is a low cost unit 
made up of a combination receiving 
tank and float switch control pump. It 
is constructed with a cast iron receiver 
and powered with a one-sixth hp., ball 
bearing, brushless motor. It is com- 
pactly designed and adaptable for in- 
stallation either above or below ground. 
CAPACITIES—1500 sq. ft. EDR at 
30 Ib. per sq. in. 3300 sq. ft. EDR at 
10 lb. per sq. in. 

MADE BY—Sterling Engineering Com- 
pany, Milwaukee, Wis. ............ 11 


Hancock Valve 
NAME — Hancock “No-Bonnet-Joint” 
valve. 
PURPOSE—For handling fluids which 
may prove dangerous if leakage occurs. 
FEATURES—Valve has been developed 
to end leakage through the gasket 


- Has no bonnet jacket. 
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joint between the valve body and bon- 
net at elevated pressures and tempera- 
tures. It does this because there is 
no joint. Valve has no threads, has 
Stellite seat and Stellite valve disc. 
Designed for pressure up to 2500 Ib. at 
1000F. 

SIZES—Made in one basic size and 
then tapped or bored for welding for 
% in., % in., and 1 in. pipe. 

MADE BY—Hancock Valve Division 
of Manning, Maxwell d& Moore, Inc.. 
Bridgeport, Conn. 12 


Pittsburgh Pipe Cleaner 


NAME—Water line cutter. 
PURPOSE—A cutter for use with the 
Pittsburgh pipe cleaning machine for 
opening and cleaning clogged water 
lines and fittings as small as % in. 
in diameter. 

FEATURES—This new cutter which 
is designed to fit on the rotating cable 
of the “A” model electrically driven 
Pittsburgh pipe cleaning machine is 


Cleans clogged water lines. 
said to make possible the opening and 
cleaning of clogged water lines and 


. fittings as small as \% in. in diameter 


as well as to pass through 90 degree 
ells and either direction in tees. The 
“A” machine which is shown, is the 
smaller of the two models offered by 
this company. It weighs 45 lb. and 
has an overall length of 17% inches. 
The operation consists in fitting the 
required length of coiled cable and 
cutter into the pipe and rotating the 
cable by machine at 1100 r.p.m. and 
feeding more into the line by hand 
until obstruction is cleared. Manu- 
facturer states that the “A” machine 
can be used for clearing 1%-in. to 
14-in. water lines. The larger machine 
is said to be able to clean lines as 
large as 6 inches. 

MADE BY — Pittsburgh Pipe Cleaner 
Company, Pittsburgh, Pa. ......... 13 


Linderme Variable Speed Pulley 
NAME—Linderme variable speed pul- 
ley. 

PURPOSE—A V-type belt pulley which 
may be quickly adjusted to give a 
variation of speeds. 
FEATURES—Two separate parts of 
this pulley are sleeve fitting so that 
they slide together. This design,. the 
manufacturer states, results in an ac- 
curate adjustment and truer running 
pulley. Only one locking screw is re- 


_SLIDE_ON AND LOCK 
AT DESIRED SPEED 


Gives wide range of speeds. 


quired, which by a turn of an Allen 
wrench, tightens into a recess and 
secuiely locks the pulley in the desired 
adjustment. The manufacturer claims 
that this design allows for a maximum 
of speed variations and shortens the 
time usually taken to adjust pulleys 
from one speed to another. 

MADE BY—The Linderme Machine 
and Tool Co., Inc., Detroit, Mich... .14 


Basmor Warm Air Conditioners 
NAME—Basmor gas fired, warm air 
furnace, Hi-model. 

PURPOSE—For supplying warm hu- 
midified air using gas as a fuel. 


* FEATURES — This unit is designed 


particularly for applications where 
space is at a premium. It requires a 
minimum of floor space and can be in- 
stalled in ventilated closets, behind 
partitions or in any other available 
space either on the same level with 
the space to be conditioned or in the 
space above. The unit will heat, hu- 
midify, clean, as well as circulate air. 
SIZES AND CAPACITIES—Three sizes 
of capacity ranging from 52,000 to 
144,000 B.t.u. per hour output at 
bonnet. 

MADE BY—Bastian-Morley Co., Inc., 
La Porte, Indiana. 

DISTRIBUTED BY—Crane Co., Chi- 
15 


For use in limited shaces. 
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Ylew Equipment. 


Warns of flame failure. 


Bailey Flame Detector 


NAME—Bailey Flame Detector. 
PURPOSE—For warning a boiler op- 
erator of possible furnace explosion 
which may result from loss of ignition. 
FEATURES—Device consists of a light 
sensitive phototube unit within a 
special air-cooled housing which is 
mounted on the burner front or the 
boiler wall so that the phototube “sees” 
the flame at the point where ignition 
begins to take place. As long as the 
burner continues to maintain ignition, 
light from the flame reacts on the pho- 
totube causing it to have a low elec- 
trical resistance and thereby maintain 
a flow of current through a relay. In 
case of flame failure, the phototube 
resistance increases sharply so that 
the relay operates to close or to open 
contacts for sounding alarm. In addi- 
tion to showing complete loss of igni- 
tion, the detector also indicates spotty 
or streaky flame resulting from inter- 
mittent or unsatisfactory fuel feed. 
LITERATURE AVAILABLE—Bulletin 
No. 210. 

MADE BY—Bailey Meter Company. 
Cleveland, Ohio. 16 


Lee Direct Air Heater 


NAME—Lee Central system direct air 
heater. 

PURPOSE—A direct type heating sys- 
tem using any type of fuel and de- 
signed for heating large and spacious 
buildings such as factories, hangars, 
garages, or churches. 
FEATURES—The Lee system makes 


use of a centrally located air heater 


consisting of a combustion chamber, a 
bank of heater tubes, and an air cir- 
culating fan and an induced draft fan, 


For heating spacious buildings. 


both fans being mounted on the same 
motor shaft. Air from the building or 
air from the outside, or any propor- 
tional mixture of the two, is forced 
through the tubes and the warm air 
thus generated is delivered by means 
of ducts. Manufacturer states that the 
induced draft stack is small, and the 
heater can be installed anywhere and 
at any level. Construction depends 
upon the size, the larger units being 
brick encased and the smaller units 
steel-clad. It is stated that with coal, 
oil, gas, waste, lignite or other fuels, 
furnace can be fired either by hand or 
by the usual automatic devices. Manu- 
facturer claims that the system is rela- 
tively inexpensive to install, utilizes 
fuel with a high degree of efficiency, 
responds quickly without over shoot- 
ing, requires little or no maintenance 
and needs no licensed attendants. 

MADE BY—Lee Engineering Com- 
pany. Youngstown, Ohio. .......... 17 


M-H Air Conditioning and 
Control System 


NAME—M-H Modutron system. 
PURPOSE—For modulating the flow 
of liquid refrigerant to cooling coils. 
FEATURES — The Modutron system 
may be applied to any refrigeration 
installation employing a thermostatic 
expansion valve with an _ external 
equalizer. A small electrically oper- 
ated valve, known as the V543 Modu- 
tron, is installed in the equalizer line 
of the thermostatic expansion valve. 
The electric motor which operates the 
valve is modulated by temperature, 
humidity, pressure or any other condi- 
tion to be controlled and opens the 
valve wide when maximum cooling is 
required. Under these conditions, the 
refrigeration system operates in a nor- 
mal manner. When less refrigerating 
effect is required, the electric motor 
moves the valve to a more closed posi- 
tion, reducing the effect of the external 
equalizer on the expansion valve. As 
a result the expansion valve operates 
at a higher super-heat. When the 
Modutron is completely closed, the ex- 
pansion valve is affected only by the 
pressure of the refrigerant leaving the 
valve, and on most systems, the ca- 
pacity will then be reduced to about 
60% or 70% of full load capacity. 

On jobs requiring further reduction 
of capacity, the W 58 orifice may be 
added. This orifice bleeds a small con- 
stant quantity of liquid into the pres- 
sure chamber of the expansion valve 
from the liquid line. The addition of 
the W 58 orifice to the V 548 Modutron 
gives modulation from full capacity 
down to between zero and 20% depend- 
ing upon the characteristics of the ex- 
pansion valve. 

The manufacturer states that since 
the capacity reduction is secured with- 
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Controls refrigerating flow to cooling coil.’ 


out changing the air velocity over the 
coil, it is possible to modulate to a 
lower suction pressure than other- 
wise without danger of frosting the 
evaporator. 

MADE BY — Minneapolis- Honeywell 
Regulator Co., Minneapolis, Minn...18 


VibraSeal Pipe and Tube 
Connections 


NAME—VibraSeal pipe and tube con- 
nections. 

PURPOSE —For connecting copper, 
aluminum or steel tubing to pipe 
threaded holes and at the same time 
to protect against tube fatigue, fail- 
ures, and vibration. 
FEATURES—Manufacturer states that 
this is a new method of connecting 
tubing to pipe threaded holes and of- 
fers the following advantages; protects 
against tube fatigue, dampens vibra- 
tion, noise and heat flow and requires 
no flaring. A threaded nipple is screwed 
into the threaded or tapped hole, a 
VibraSeal (rubber-like gasket) is 
placed on the tubing and a locknut 
used to compress the VibraSeal to form 
a flexible seat. The manufacturer states 
that the connection can be made even 
if the tubing is not in precise align- 
ment. The gasket is claimed to be im- 
pervious to the action of oils, gasoline 
or gases. 

SIZES AVAILABLE—For tube sizes 
from % in. to 2 in. outside diameter 
and in systems designed to hold up to 
300 to 400 lb. static pressure. 

MADE BY—VibraSeal Corporation, De- 


For connecting tubing to threaded holes. 
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LINE TO PILOT TRAP 


300,000 Ib. condensate per hour. 


Armstrong Giant Steam Trap 


NAME—Armstrong Giant steam trap. 
PURPOSE—For automatic drainage of 
large amounts of condensate. 
FEATURES—tTrap has 6 in. pipe con- 
nections and is rated at a continuous 
flow of 300,000 lb. of water per hr. at 
50 lb. pressure. Unit consists of a 
large inverted bucket type pilot trap 
and a piston operated main valve. The 
main valve assembly is installed as an 
elbow in the drain line. The pilot trap 
is connected to the drain line at a 
point above the main valve assembly. 
In this manner the main valve is kept 
sealed with water. The manufacturer 
states that the use of the inverted 
bucket type pilot trap makes the unit 
non-air binding. In operation, the con- 
densate from the pilot trap discharges 
against the piston of the main valve 
forcing the piston upward until the 
relief port is uncovered. Upward move- 
ment of the piston is checked by using 
the piston skirt to cut down the area 
of the main outlet port. Snap action 
closing takes place when steam instead 
of water starts coming into the pilot 
trap and causes it to close. 

MADE BY—Armstrong Machine Works, 
Three Rivers, Mich. ............-. 20 


Cramer Cycle Timer 


NAME—Type C.T. cycle timer. 
PURPOSE—For automatic timing the 
operation of stokers, thermostats and 
like equipment. 

FEATURES—This timer has been de- 
signed for use on alternating current 
circuits to either close or open a single 
circuit at any pre-set operating inter- 
val or to alternately close or open two 
circuits at any pre-set operating inter- 
val, one circuit operating instantane- 
ously with the closing of the other and 
vice versa. Among the features claimed 
are (1) a variety of time ranges—there 
being 8 different time scales ranging 
from one revolution in 60 seconds to 
one revolution in 24 hours. (2) the 
number of operations—each dial being 
equipped with 4 operating arms so that 
either one or two cycles can be ob- 
tained in one revolution of the dial. 
(3) ready adjustment. (4) the timing 
motor which will start on a plus or 
minus 20% of the rated voltage. (5) 
a switch mechanism has a definite snap 
action. 

MADE BY—The R. W. Cramer Com- 
pany, Inc., Centerbrook, Conn. ....-- 21 


For timing equipment. 


TO OBTAIN FURTHER INFORMATION ON NEW EQUIPMENT 


On the list below circle the item number of the equipment in which you are 
interested, using the number found at the end of each item. 


1 2 3 4 5 6 7 
15 16 17 18 


9 10 11 12 13 14 
20 21 22 23 


(This service available only to engineers or executives) 
Fill in your name and address, detach and mail to 
HEATING & VENTILATING, 148 Lafayette St., New York, N. Y. 


Business Address os 
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City and State .................. ities 


Oil City Fire Observer 


NAME—“Oil City” Fire Observer. 
PURPOSE—For inspection of fuel bed 
furnace walls, and tubes without ad. 
mitting cold air into furnace. 
FEATURES—Fire observer has a wide 
opening or port covered on the inside 
by a shutter, with all infiltration of 
air eliminated. When the shutter is 
raised, the port is opened and the col- 
ored Pyrex glass on the outside diffuses 
the glare and permits a safe, clear 
vision of the furnace. When the handle 
is released, the cover closes the port. 
The fire observer is equipped with a 
Monel metal screen inserted in back 
of the lens, which protects it when the 
shutter is opened. 

MADE BY—Oil City Tank € Boiler 
Company, Oil City, Pa. ............ 22 


Two Crane Boilers 


NAME & MODEL NO.—Crane boilers 
No. 10 and No. 110. 

PURPOSE — For supplying steam or 
hot water using either coal or coke, oil 
or gas. 

FEATURES—No. 10 boiler is designed 
for use with either coal, coke, oil or 
gas and the manufacturer says it is 
a simple matter to convert from one 
fuel to another. A 12 in. high grate 
and removable grate lugs facilitate 
conversion. A green jacket is provided 
for the boiler. No. 110 boiler is de- 
signed primarily for hand firing of 
coal, although it can be converted to 
stoker or oil burning. A patented fea- 
ture on both boilers is its “controlled 
water travel” whereby it is claimed 
more heat is secured with no increase 
in fuel consumption. 

MADE BY—Crane Company, Chicago. 


No. 110 Crane boiler. 
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STEAM TEMPERATURE DECREES FAHRENHEIT 


20 15 10 


INCHES VACUUM 


ee 99 asked a Building Manager of the 
Consulting Engineer, ‘‘are your 
WHA stipulations for Good Heating?” 
He replied, ‘“‘The steam table shows that the 
pressure of steam is the index of its temperature; 
therefore, we require a system that will auto- 
matically circulate steam under all pressures 
from the coolest of below atmosphere levels to 
the hottest of high pressure degrees to meet, 
degree for degree, all vagaries of weather. Volume 
must also be controlled.”’ 


There is such an ‘‘Engineer’s’? system —it is 
known as Dunham Sub-atmospheric Steam 


CONSULT THE ARCHITECT FOR GOOD DESIGN AND THE CONSULTING ENGINEER FOR MECHANICAL EQUIPMENT 
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emperature curv 
"pressure range from 1244 pounda gauge to 
1234 pounds gauge below that of the atmosphere 
A2S inches of vacuum). The range of 


POUNDS GAUGE PRESSURE 


THE STEAM TABLE... 


Heating. It ends the common American fault of 
over-heating by controlling both the temperature 
and the volume of the steam circulated, from 
fractional to full-filling of the system. It elimi- 
nates window-opening for cooling; it makes un- 
necessary radiator adjustment for relief from 
too-hot or too-cold radiators; it prevents the 
scorched air that is so commonplace in buildings 
on the mild days of winter. To the major stipula- 
tions of the engineer it adds the practical advan- 
tage of extreme fuel economy. It is used to 
modernize old systems as frequently as it serves 
new installations. We invite 
your correspondence. C. A. 
Dunham Company, 450 East 
Ohio Street, Chicago. 


COMFORT 
TONING 


COMFORT CONDITIONING BY DURHAM 
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Dagan Day Figures for October, 1939 


With this issue HEATING & VENTILATING continues its twelfth year of 
publishing degree-day data for various large cities 


Degree-days for October, 1939 ........ 
Degree-days, Sept. 1, ’39 to Oct. 31, ’39 
Degree-days, Sept. 1, ’38 to Oct. 31, ’38 
Degree-days, Sept. 1 to Oct. 31, Normal 


Degree-days for October, 1939 ........ 
Degree-days, Sept. 1, ’39 to Oct. 31, ’39 
Degree-days, Sept. 1, ’38 to Oct. 31, ’38 
Degree-days, Sept. 1 to Oct. 31, Normal 


Degree-days for October, 1939 ........ 
Degree-days, Sept. 1, ’39 to Oct. 31, ’39 
Degree-days, Sept. 1, ’38 to Oct. 31, ’38 
Degree-days, Sept. 1 to Oct. 31, Normal 


Degree-days for October, 1939 ........ 
Degree-days, Sept. 1, ’39 to Oct. 31, ’39 
Degree-days, Sept. 1, ’38 to Oct. 31, ’38 
Degree-days, Sept. 1 to Oct. 31, Normal 


Degree-days for October, 1939 ........ 
Degree-days, Sept. 1, ’39 to Oct. 31, ’39 
Degree-days, Sept. 1, ’38 to Oct. 31, ’38 
Degree-days, Sept. 1 to Oct. 31, Normal 


Degree-days for October, 1939 ........ 
Degree-days, Sept. 1, ’39 to Oct. 31, ’39 
Degree-days, Sept. 1, ’38 to Oct. 31, ’38 
Degree-days, Sept. 1 to Oct. 31, Normal 


Degree-days for October, 1939 ........ 
Degree-days, Sept. 1, ’39 to Oct. 31, ’39 
Degree-days, Sept. 1, ’38 to Oct. 31, ’38 
Degree-days, Sept. 1 to Oct. 31, Normal 


Degree-days for October, 1939 ........ 
Degree-days, Sept. 1, ’39 to Oct. 31, ’39 
Degree-days, Sept. 1, ’38 to Oct. 31, ’38 
Degree-days, Sept. 1 .to Oct. 31, Normal 


Degree-days for October, 1939 ........ 
Degree-days, Sept. 1, ’39 to Oct. 31, ’39 
Degree-days, Sept. 1, ’38 to Oct. 31, ’38 
Degree-days, Sept. 1 to Oct. 31, Normal 


Degree-days for October, 1939 ........ 
Degree-days, Sept. 1, ’39 to Oct. 31, ’39 
Degree-days, Sept. 1, ’38 to Oct. 31, ’38 
Degree-days, Sept. 1 to Oct. 31, Normal 


Albany, 
N. 


504 
666 
597 
518 


Cheyenne 
Wyo. F 


506 
681 
625 
845 


Detroi 
Mich” 


399 
507 
468 
442 


Atlanta, 
Ga. 


105 
108 
97 
96 


Chicago, 
Il. 


324 
376 
324 
356 


Dodge City, 
Kan. 


200 
247 
167 
276 


Fort Worth, Grand Rapids, 
Tex. Mich. 


34 
36 
35 


Kansas City, 
Mo. 


191 
226 
161 
214 


Louisville, 
Ky. 
186 

194 
211 
186 


New Orleans, 
La. 


26 
26 


Pittsburgh, 
Pa. 


297 
327 
335 
313 


Rochester, 
N. Y. 
413 
530 
524 
503 


242 
270 
207 
282 


398 
506 
412 
476 


Knoxville, 
Tenn. 
132 
133 
153 
183 


Madison, 
Wis. 


422 
530 
432 
546 


New York, 
N. Y. 


293 
317 
271 
276 


Portland, 
e. 
472 
642 
566 
563 


St. Louis, 
Mo. 


183 
199 
152 
205 

414 
532 
548 
521 


Baltimore, Birmingham, 
Md. Ala. 


227 
240 
225 
223 


Cincinnati, 
Ohio 


255 
270 
286 
248 


Duluth, 
Minn. 


680 
947 
709 
881 


Green Bay, 
Wis. 


496 
665 
495 
637 


La Crosse, 
Wis. 


444 
571 
413 
558 


Memphis, 
Tenn. 
113 
121 
83 
62 


Norfol 
ve 


129 
129 
161 

99 


Portland, 
Oreg. 
264 
323 
259 
437 


100 
100 
73 


Cleveland, 
Ohio 


314 
379 
380 
393 


EI Paso, 
Tex. 


Milwaukee, Minneapolis, 
Wis. Minn. 


387 
481 
403 
534 


Oklahoma 
City, Okla. 


89 


Providence, 
R.1. 


359 
443 
379 
411 


Salt Lake San Francisco, 
Calif. 


City, Utah 


351 
409 
312 
406 


Toledo 
Ohio 


358 
433 
401 
378 


119 
200 
244 
260 


Trenton, 
313 
352 
315 
242 


Bosto 

Mass.” 
352 
441 
409 
411 


Columbus, 
Ohio 


292 
313 
317 
313 


Erie, 
Pa. 


344 
439 
421 
414 


542 
691 
442 
574 


Oma 


Reading, 
Pa. 


314 
357 
333 
344 


Scranton, 
Pa. 


424 
524 
492 
457 


Uti 

N.Y. 
441 
556 
605 
612 


Buffalo, 
N. Y. 
404 
542 
548 
494 


Denver, 
lo. 


323 
384 
341 
500 


Evansville, 
Ind. 


173 
185 
160 
155 


Indianapo 
Ind. 


260 
292 
286 
298 


Little Rock, 
Ark. 


111 
117 
75 
47 


Nashville, 
Tenn. 


139 
146 
131 
136 


P 


305 
354 
287 
384 


Reno, 

Nev. 
398 
398 
493 
597 


Seattl 
Wash. 
338 
467 
374 
595 


Washington, 


D. Cc. 


255 
268 
258 
251 


Burlington 
Ve. 
542 
780 
774 
625 


Des Moines, 
Iowa 
333 
410 
256 
357 


Fort Wa 


360 
431 
367 
347 


Ithaca, 
N. Y. 
437 
565 
600 
539 


Los Angel 
Calif. 


17 
17 
27 


New 
“Conn. 
354 
430 
361 
399 


Philadelphia, 
Pa. 


264 
280 
237 
242 


Richmo 
Va. 


214 
217 
229 
158 


Svokane, 
Wash. 
481 
599 
486 
107 


Wichita, 
Kan. 


150 
189 
124 
192 


Methods of applying the degree-day in connection with the operation of heating plants or for the prediction of fuel consumption of heating 


plants are descri 


fully in the new enlarged edition of the DEGREE-DAY HANDBOOK, published by HEATING & VENTILATING, 
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Lafayette Street, New York, price $3. Degree-days as given above for a “normal” month or season are based on averages for a long period 
of years, ending about 1922. Averages covering different periods will disagree with the above figures slightly. 
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72 
36 
40, 
314 387 
352 397 
329 392 
546 198 
595 316 
309 
87 224 
ane 105 329 
| 58 


DIRECTED FLEXING 


E.B. BADGER & SONS CO. 


and Your Purchasing 


Corrugated types of expansion joints now on the market have two distinctly 
different designs of corrugations. One is the all-curve, Directed Flexing 
corrugation that features the BADGER Expansion Joint of today. The 
other is the straight-sided corrugation such as typified the BADGER Ex- 
pansion Joint of some years ago. Let’s discuss the difference and see how 
it affects your purchasing dollar. 


By means of photomicrographic pictures and metallurgical studies of the 

metal from used expansion joints with straight-sided corrugations we dis- 
ND covered a well-pronounced tendency on the part of flexing stresses to localize 

at the points of tangency. Obviously, this shortened the life of the joint. 
Other BADGER The problem was to design a corrugation and equalizing ring that would not 
Features permit these stresses to localize. 


Scientifically Applied Heat 


The fruit of this research is the Directed Flexing corrugation and equaliz- 
Treatment throughout 


Fabrication. ing ring. Extensive tests and years of operation have proved conclusively 

Wide Range of Traverse that this design does prevent stresses from localizing. The movement of 

Capacities. _ metal, instead of being accordion-like, is more of a wrapping action with the 

Line of Stainless Steel as rings serving to direct and control the movement. A study of the sections 
well as Copper Expansion above will make this clear. 

Joints. 
No Packing Required. The Directed Flexing design is one of the plus values you get when your 
ee] purchasing dollar goes into <NTy expansion joints made by... 


E. B. BADGER & SONS Co. 


75 PITTS STREET, BOSTON, MASS. 
Agents in Principal Cities _ 
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- Summer Degree-Hours for 1939 


HE number of variables which affect the summer 

air conditioning load is high, and the dry-bulb tem- 
perature of the outside air is of much less importance 
among the other variables than it is in connection with 
winter heating. It is doubtful if any one single factor 
can ever be used to show load proportionality for dif- 
ferent types of buildings in the summer as it can in 
winter with the degree day. 

However, where there is little internal load, either 
sensible or latent, such as in residences, some such 
simple proportionality may exist. Research at both 
University of Illinois and by Detroit Edison Company 
indicates that the load unit for residences for summer 
may be the summer degree-hour above 85F. 

The figures below show the number of degree-hours 
of current interest for a number of cities.t To obtain 


tMaximum, minimum, and average seasonal totals of summer de- 
gree hours are included in both tabular and map form in the Air- 
Conditioning Engineers’ Atlas, by Strock and Hotchkiss, The Industrial 
Press, 148 Lafayette St., New York. Price, $2. 


them, 85 was subtracted from the hourly temperatures 
for each hour it was over 85F, and results totaled, 

The first two columns of figures are the degree-hours 
totaled for October, 1939 and October, 1938. The 
third and fourth columns show the maximum and minj- 
mum number of degree-hours experienced during the 
Octobers in the eight-year period from 1932 to 1939, 

The fifth and sixth columns show the cumulative 
totals for the summer (1939 and 1938) up to and in- 
cluding October 31. The last two columns show these 
cumulative seasonal totals for the year having the 
highest and lowest cumulative total up to October 31. 

Fourteen of the 31 cities listed below had the hottest 
October (as indicated by degree-hours) this year of 
any over the 8-year-period covered by the records, 
These cities were scattered throughout the country 
from San Diego to Philadelphia. Three of the cities— 
Houston, San Diego and San Francisco—had, during 
1939, the highest seasonal total of record, while Birm- 
ingham set a new low seasonal total record. 


SUMMER DEGREE-HOURS (ABOVE 85F)* 


OCTOBER, 1939, AND 1939 SUMMER TOTALS 


OCT., OCT., OcT., OcT., SEASONAL TOTAL TO OCT. 31 

CITY 1939 1938 MAX.t MIN.+ 1939 | 1938 Max.t MIN.+ 
Baltimore .......... r 82 16 82 0 1614 1394 2181 1080 
Birmingham ......... 30 303 72 0 1841 2368 3906 1841 
Bismarck ............ 0 2 9 0 1247 1035 4633 1035 
Boston .............. 3 4 4 0 319 358 7134 204 
Buffalo .............. 0 0 0 0 36 17 113 11 
Chicago ............. 0 0 0 0 831 337 1797 337 
Cincinnati............ 45 1 45 0 1212 705 3344 705 
Cleveland ............ 7 0 7 0 301 142 710 142 
Columbus ........... 34 0 34 0 1464 969 2797 854 
Des Moines ....... roe 29 68 68 0 2380 2523 6560 1502 
en 8 0 8 0 809 340 1879 340 
Ft. Wayne ........... 14 0 14 0 1016 353 2741 353 
Grand Rapids ........ 0. 0 0 0 814 293 1901 293 
Houston ............. 86 497 212 21 - 4570 3078 4570 2938 
Indianapolis ......... 17 1 17 0 1483 672 4432 672 
Kansas City ......... 161 205 205 0 5338 5109 12399 2562 
Memphis ....,....... 37 441 64 0 2675 3002 4722 2061 
Milwaukee ........... 0 0 0 0 691 233 1090 233 
Minneapolis .......... 0 1 1 0 1040 541 3017 541 
New Orleans ......... 71 84 84 1 2811 3121 3469 2087 
New York ........... 3 7 7 0 253 214 560 75 
Philadelphia ......... 16 11 16 0 786 591 1340 577 
Pittsburgh .......... 1 0 1 0 458 365 1262 293 
Portland, Ore. ........ 0 0 9 0 793 589 851 183 
Richmond, Va. ....... 91 5 91 0 1418 943 2453 943 
53 76 76 0 2390 3028 8361 2388 
San Diego ........... 37 0 37 0 456 3 456 0 
San Francisco ........ 4 0 46 0 201 4 201 4 
Savannah ........... 85 4 85 1 3194 2967 3528 2320 
re Pre 15 0 15 0 720 445 2064 581 
Washington .......... 51 2 51 0 1387 1194 1945 1194 


*Computed from data made available through the cooperation of the U. S. Weather Bureau. 


See text for definition of this term. 
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Improved 
DETROIT 
AIR FILTER 


@ The design and the choice of materials for the 
Improved Detroit Filter provide high dust removal 
capacity and unusually long service life. Air resist- 
ance, which is extremely low initially, increases only 
very gradually during the service life of the filter. Thus 


the Detroit Filter which carries a low initial cost is one 


7X 


of the most economical units available. 


DETROIT | UBRICATOR COMPANY 


General Offices: DETROIT, MICHIGAN 
Canadian Representatives: RAILWAY AND ENGINEERING SPECIALTIES UMITED 
Montreal @ Toronto © Winnipeg 


Write for Bulletin No. 187 


Why 
CURTIS 
isthe 


Extra Value Line 


This illustration shows the giant wash- 
ing machine (capacity 325 g.p.m.) in 
the Curtis factory, where machined 
parts and castings pass through a mul- 
tiple shower bath and are deluged with 
a boiling hot chemical solution which 
removes all grease, oil and metal par- 
ticles. The heat imparted to the parts in 
washing assures thorough drying before 
the end of the process, following which 
all bright parts are dipped in an anti- 


1999 Kienlen Ave. 


Division of Curtis Manufacturing Company 
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CURTIS REFRIGERATING MACHINE CoO. 


rust bath before being used or placed 
in stock. 

Thus another remarkable piece of 
equipment contributes to the extra value 
you'll always find in every Curtis product 
—with every manufacturing and finish- 
ing process performed in the complete 
Curtis plant under careful, accurate 
supervision. The result is-the long life, 
exceptionally high -efficiency and de-. 
pendable performance characteristic 


The Curtis 15 H.P. Shell and 


of every Curtis condensing unit. 
“Builders of Con- 
densing Units 
St. Louis, Mo. CURTIS Since 1922"’ 


AIR 
coo COMMERCIAL 


| 
| 
| 
N/ 
Where CURTIS Parts Take a Bath! 


Now! easy way end 
“DRY AIR” Complaints 


F you have complaints during the winter heating sea- 

son about the drying out of materials . . . shrinkage 
and warping of boards... curling of flat material... 
brittleness of thread or filaments . . . trouble with static- 
charged machines, then it would be a good idea for you 
to know about Armstrong Steam Type Humidifiers. 


TYPE K-2A 


(Left)—This is a unit humidifier for 
overhead mounting in rooms heated 
by individual pipe coils or radiators. 
It is also ideal for mounting in front 
of individual unit heaters. Long rooms 
are taken care of by spacing these 
units at proper intervals. 


LIST PRICE: $100.00, complete with 
Friez Humidistat, solenoid control 
valve, fan, strainer, and condensate 
drainage trap. Discounts on appli- 
cation. 


TYPE K-4 


(Right) —A large ca- 
pacity unit well-suited 
for installations with 
central duct heating 
systems and with large 
floor type unit heaters. 


LIST PRICE: $325.00, 
complete with Friez 
Humidistat, solenoid 
control valve, strainer, 
and condensate drain- 
age trap. Discounts on 
application. 


ARMSTRONG 


STEAM Y 


PE 
HUMIDIFIERS 


ARMSTRONG MACHINE WORKS 
846 Maple St., Three Rivers, Mich. 


GENTLEMEN: I want to know more about Armstrong Humidifiers 


(CO Send suggestions, prices, etc. 
(CO Have representative call on me. 
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JANUARY 12-13, 1940. Fifth annual meeting of the Louisi. 
ana Engineering Society. Headquarters, St. Charles 
Hotel, New Orleans. Further information availapje 
from Arthur J. Naquin, Chairman, Publicity Commit. 
tee, Louisiana Engineering Society, Suite 422, gt 
Charles Hotel. 


JANUARY 15-18, 1940. Sixth annual convention of the Re. 
frigeration Service Engineers Society in conjunction 
with the Second All-Industry Refrigeration and Air 
Conditioning Exhibition sponsored by the Refrigeration 
Equipment Manufacturers Association, to be held in 
Chicago. National Secretary of the Society, H. 7 
McDermott, 433 N. Waller Ave., Chicago. ; 


JANUARY 17-19, 1940. 35th Annual Meeting, American 
Society of Refrigerating Engineers, Hotel Blackstone 
Chicago, Ill. ASRE headquarters, 37 West 39th St. 
New York. 

JANUARY 22-24, 1940. Annual convention, National Warm 
Air Heating and Air Conditioning Association, Hote 
Hollenden, Cleveland, Ohio. To be held in conjune. 
tion with the Sixth International Heating and Ven. 
tilating Exposition. NWAH & AC Assoc., Managing Di. 
rector, 5 E. Long St., Columbus. 

JANUARY 22-26, 1940. 46th annual meeting of the Amer. 
ican Society of Heating and Ventilating Engineers, 
Hotel Statler, Cleveland, Ohio. To be held in conjunc. 
tion with the Sixth International Heating and Ven. 


— Exposition. ASHVE, 51 Madison Ave., New 
ork. 


JANUARY 22-26, 1940. Sixth International Heating ana 
Ventilating Exposition to be held at Lakeside Hall, 
Cleveland. Exposition under the direction of Charles 


F. Roth, International Exposition Co., Grand Centra] 
Palace, New York. 


WITH THE MANUFACTURERS 


Sterling Pump Corporation, Hamilton, Ohio, has ap- 
pointed Henry J. McKenzie executive vice-president. 
Mr. McKenzie is a nationally known authority on 
pumps and pumping equipment, having had many 
years of experience in connection with deep-well turbine 
pump installations. 

Williams Oil-O-Matic Heating Corp., Bloomington, 
Ill., has appointed Samuel F. Baker as general sales 
manager. In this capacity Mr. Baker will be directly 
responsible for the company’s oil burner, refrigeration, 
and air conditioning sales. Mr. Baker was formerly 
general manager of a stoker company. 


PHOTOGRAPHIC CREDIT 


Listed below are the names of the companies and 
persons furnishing photographs for this issue: 


PAGES 13 and 14—San Antonio Public Service Co., 
San Antonio, Texas. 


PAGE 18—General Foods Corporation, New York. 


“PAGE 19—Fairchild Aerial Surveys, Inc., New York, 
New York. 


PAGES 20, 21 and 22—General Foods Corporation, 
New York, N. Y. 


PAGES 23, 24, 25 and 26—American Gas Association, 
New York, N. Y. 


PAGE 29—Carrier Corporation, Syracuse, N. Y. 
PAGE 33—Holmes I. Mettee, Baltimore, Md. 
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approximately ..... .......... cu. ft. of space. 


NEW TRADE LITERATURE 


Air Outlets. A catalog entitled “Anemostats for Use 
‘n Railroads.” Contains details on the type “CM” Anem- 
ostat high velocity air diffuser and the type “CRL” 
Anemostat-lights, which combine air distribution with 
modern lighting. Also contains a number of suggestions 
on air outlet arrangements in modern railway cars. 
AneMosTAT CorpP., OF AMERICA, New York, N. Y.....24 

Bearings. A slide rule listing over 800 sizes of stand- 
ard stock bearings of the Johnson Bronze Co. Slide 
rules are available to readers making their request 
on business letterhead. JoHnson Bronze Co., New 

Fans. A standard size, 24-page catalog of DeBothezat 
axial flow fans. Catalog includes a description of more 
than 200 axial flow pressure fans ranging in size from 
8 in. to 10 ft. DEBorHezat VENTILATING EQuiPpMENT 
Division, AMERICAN MacuineE ano Metazs, Inc., East 

Leather Belts. A standard size, spirally bound, 
leather belt-drive data book, giving information on the 
selection of leather belts for use with short center 
pivoted-motor bases. Gives information on the out- 
standing features of this type of drive, efficiency and 
methods of selection. AMERICAN LEATHER BELTING 
Association, New York, N. Y. .... 

Refrigeration Units. Two 6-page folders dealing with 
Worthington-Carbondale refrigeration units for Freon 
or methyl chloride. Bulletin C-1100-B6 discusses low 
pressure refrigeration units which have capacities from 


Y% to 25 hp. and employ Freon 12 or methyl chloride. 
Bulletin C-1100-B7 takes up refrigeration units from 
75 to 125 hp. employing Freon 12. Both bulletins give 
information on construction, sizes and capacities. Car- 
BONDALE Division, WorTHINGTON Pump AND MAcHIN- 
ERY Corporation, Harrison, N. J. 28 

Water Treatment. An eight-page pocket-size bulle- 
tin. Chemicals described include Artgel which is de- 
signed to remove scale accumulation from the water 
side of boilers, condensers, diesel and gas engines; 
Artic feedwater treatments for maintaining control of | 
boiler feedwater; Artsolv for removing carbon deposits 
in fuel oil preheaters, lubricating oil coolers and other - 
types of heat exchange units; Artsoot for preventing 
soot and carbon scale accumulations; and Artic drain 
pipe cleaner. CHEMICAL AND Comsustion Corp., New 


Youn; Na Wi 29 


TO OBTAIN COPIES OF TRADE LITERATURE listed in 
this issue, circle on the list below the publications wanted, 
using the item number at the end of each review; fill in 
your name and address, mail to 


HEATING & VENTILATING 
148 Lafayette St., New York, N. Y. 


24 25 26 27 28 29 


(This service available only to engineers or executives) 


Aosco PACKLESS, U-RING EXPANSION JOINT 


COMPACT AND SIMPLIFIED DESIGN WITH FLEXIBLE STEEL ELEMENT 


FOR HIGH PRESSURE, HIGH TEMPERATURE SERVICE 


Corrosion Resistant 
Steel Expansion Element 


Under least strain when in service 


The only packless expansion joint where the 
expansion element is under compression 
when in operation and under minimum 
flexing strain when in service. 


5 4 4 4 6 


The expansion element is a series of cor- 
rosion resistant steel U-Rings welded to the 
steel body and to the guide on the sleeve, 
forming a permanent seal between the sta- 
tionary body and — 
steel body is similar in quality and thick- 
ness to the pipe itself. A full, unrestricted Diagrammatic sketch above illus- 
opening is provided through the joint by the trates the principle of operation. 
movable sleeve. The dotted area represents the 
steam space through the joint and 
around the outside of the element. 
The inside of the element is under 
atmospheric pressure and the line 
pressure is on the outside of the 
element. No dirt or scale can enter 
the element to interfere with its: 
operation. 


AMERICAN PISTRICT STEAM COMPANY 


NORTH TONAWANDA, 
IN BUSINESS OVER SIXTY YEARS 


Especially suitable for installation in 
underground or surface pipe lines in in- 
(1) Expansion Element of corro- accessible locations—requires no mainten- 
sion resistant steel (2) Steel Body ance. Available with flanged or beveled 
(3) Movable Sleeve (4) Three- ends, with or without anchor base for 
point guiding for Sleeve (5) Limit pressures to 300 lbs. 
Stop (6) Flanged or beveled ends 


for welding. Write for new Bulletin No. 35-50-A. 
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EXPANSION JOINTS 


Welded Steel construction. Alemite lubrication. Diameter 


no larger than pipe flange... Outside cylinder guide design 
prevents abrasive sediment from cutting the sleeve Write 
for catalog EJ-1904, which describes both Gland-Pakt and 
revolutionary Gun-Pakt (packed under pressure) types. 


Made in single or double end 
types with or without base. 


YARNALL WARING COMPANY, Philadelphia 


104 MERMAID AVENUE 


RUBBER ~ 
(Neoprene) 


= 


PRECISION 
BEARING 


AH 


EAR 
COMP ANY 


ast 
*(Neoprene) Bearing 


ILLINOIS 


PILLOW BLOCKS 


Refillable 
Air Filters 


TYPE W-R 


Easy 
Installation 


a 


The steel frame of the NEW Walton Air 
Filter is easy to install, and, once installed, 
it becomes a permanent part of the sys- 
tem. It makes a neater set-up, never has 
to be replaced and eliminates the necessity 
for fibre frames on filter pads. Pads are 
more easily replaced, thereby assuring you 
a greater volume of repeat refill business. 
Write for details of the many other new features 
of the Type W-R Walton Re-fil-able Air Filters. 


RESEARCH PRODUCTS CORP. 
MADISON WISCONSIN 


E-Z 


Radiator Hangers The efficient, durable, 
economical way to hang radiators. A type for 
every radiator and every situation. 


Concrete Inserts Only one size is needed 


for all size pipe hangers. Easily adjustable, with 
play for expansion. 


Lavatory Hangers The strong, permanent, 


economical way to suspend lavatories from the wall. 


HEALY-RUFF CO.., 772 Hampden Ave. 


St. Paul Minnesota | 


INVoLUTE NOZZLES 
ou y ry The preference for trouble-free 


air washing service — because 
there are no internal parts or vanes 
to wear or clog. Proven through 
many years of service in water 
cooling and air conditioning instal- 
lations totaling more than 5 mil- 
lion g. p. m. 

Made in sizes and types for all 
requirements. Ask for Bulletin N-615. 


YARNALL-WARING CO., PHILA. 
104 MERMAID AVENUE 
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If the book 
is as good as 
the traps, I 

want a copy! 


expecting a lot, 

but you won't | 
be disappointed. 


Don't fail to get 
the help this New Book c can give you 


OOD TRAPPING PAYS! And now with the aid “of ‘the 

new Armstrong Steam Trap Book, it is easy to get good ae 
trapping for every job. This 36 page large size handbook is a 
veritable encyclopedia of useful information’ about 
condensate drainage, heating, pipe sizes, hook-ups, a 
traps, etc. Profusely illustrated with photographs and 
diagrams and sprinkled with charts and tables, it 
makes a handy reference volume that every engineer 
will want for his library. 


Copies may be obtained without obligation from 
-gyour local Armstrong Representative, or write ARMSTRONG.- 
“MACHINE WORKS, 846 Maple St., Three fiver Michigan.-. 


| 


The selection of Buffalo “Limit-Load” Ventilating 
Fans automatically assures the user of really QUIET 
Ventilation. Accurate decibel readings prove this 
—and when these fans are mounted on Buffalo 
Silent Floating Bases which dampen out vibration 
noises ordinarily transmitted to the building frame- 
work —then you have a really QUIET .ouffit. 


Of course, there are other advantages in using 
“Limit-Load” fans, such as the “non-overloading’” 
characteristic which prevents motors from being 
overloaded regardless of operating conditions ; 
the improved Buffalo Sleeve Bearings specially 
designed for ventilating service, the sturdy prac- 
tical design of rotor and fan housing. | 


In short—for any one of a number of reasons— 
you'll find “Limit-Load” fans all you desire. 


Write for Bulletin No. 3099. 


BUFFALO FORGE COMPANY 
480 Broadway Buffalo, N. Y. 


Branch Engineering Offices in Principal Cities 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
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CARRYING CAPACITY OF CIRCULAR AND RECTANGULAR DUCTS—4. 
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— — {Ducts of 10.0 in. to 17.0 in. in diameter and 100 to 1000 fp.m. velocity) j= | 
| 
| 
Hi 
= 
; | js | 
: 
| 


CARRYING CAPACITY OF CIRCULAR AND RECTANGULAR bucT s4 


(Ducts of 10.0 in. to 17.0 in in diamoter and 100 to 1000 velocity) 


The table on the other side of this sheet ex- 


- presses the relation between duct diameter, 


velocity of flow, and the quantity of air being 
carried. It is a solution of the equation — 


AV 


when Q = the quantity of air flowing, in c.f.m., . 


_ & = The area of the duct cross section, 
aq. ft. 

V = the mean velocity of flow at the cross 

section in question, in ft. per min. 


any form of channel and for any substance 
- flowing. If desired, the figures of the table can 


be directly applied to circular pipes carrying 


any other substance besides air. The table is 
marked as being for air ducts because in the 
range of diameters and velocities tabulated 

these ducts are commonly used for carrying air, 
In the particular velocity range covered by 
the table, important uses of air ducts are for 
carrying air to and from small to medium sized 
rooms and installations, such as those found in 
residences. 

It will be noted that the table contains col- 


umns giving dimensions of both circular ducts. 
and rectangular ducts. The list of rectangular _ 


ducts given includes all those commercially 
listed as standard by most manufacturers of 
ducts of the type supplied to contractors and 
installers. The rectangular ducts listed in bold 
face type are those which are commonly enough 
available by most makers of standardized ducts 
so that they can be considered as-being com- 
mercial sizes. Duct sizes and dimensions have 
never been fully enough standardized so that 
there is no strict line of demarcation between 
the commercial sizes and the non-commercial 
sizes but the bold face type listing is probably 
as nearly correct as present conditions permit. 
In the columns headed “Circular Ducts” the 
so-called commercial sizes are also shown in 
bold face type and it will be noted that these 
are the 10, 11, 12, 13, 14, 15, 16 and 17 in. 
sizes. Occasionally the half-inch sizes between 
these are also considered as commercial, al- 
though they are frequently not available. 
Examination of the equivalence of area be- 
tween the circular ducts and the rectangular 
ducts will be found not to be exact in some 


cases. The reason for this is that some effect 
has been given to the fact that the ratio of 


width to depth of ducts has something todo 
.with the carrying capacity. 


The region of velocity from 150 f.p.m. to 
250 f.p.m. has been termed the “region of grav- 
ity flow warm air heating.” It will be found 
by calculation that velocities of 150 f.p.m. to 
first floor, 200 f.p.m. to second floor, and 
250 f.p.m. to third floor gravity flow leaders 
correspond closely with the figures used in the 
“Standard Gravity Code” of the National 
Warm Air Heating and Air Conditioning As- 
sociation. 

The region between 550 f.p.m. and 800 f.p.m. 
is that commonly: used in designing forced 
warm air heating systems of average size and 
falling in the range of this table. The figures 
in bold face type in the several columns in 
this region give the quantities of air flowing 
within the limits indicated at the top of each 
column. These bold face figures permit the 
use of the table for sizing ducts in accordance 


with current good practice. 
_ Baample 1—What commercial diameter of circu- 


lar leader pipe or what commercial rectangular 
duct would be used where a gravity flow leader 
has to carry 149 c.f.m. to a first floor room? 


‘ Sorurion: In the column headed “Gravity Flow 


Leaders, first floor,” follow vertically down until 
the figure approaching 149 is found. The figure 


for this supply. Note also that a 18.6 in. circular 

duct would be required and that this would call 

for the use of a 14in. circular duct if a com- 

mercial] size were to be used. Therefore, use either 

— circular duct, or an 8 x 18 in. rectangular 
ct. 


Example 2.—In a forced warm air heating system 
a duct is to carry 500 c.f.m. to a certain room. 
What commercial duct sizes could be used? 


So.urion: Look in the columns marked “Air to be 
Handled in Duct” and note that the figure 600 
c.f.m. falls in the column headed c.f.m.” 
and corresponds to a velocity of 600.f.p.m. Look 
vertically down this column until] the figure ap- 
proximating 600 is found. It will be noted that 
the figure nearest the 600 but smaller is 496.0 
while the one next larger than 600 is 603.3. Since 
this is so close to 500 use the 603.3 figure. Read 
horizontally across the table and it will be found 
that a 6 x 22 in. rectangular duct is the only 
commercial size duct that could be used. 
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will be found about half-way down the column. 
Sa - Opposite this figure read horizontally and note 
that an 8 x 18 in. rectangular duct would be used 
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ASSURES SATISFIED CLIENTS 


; OU’LL find it easy to satisfy clients with a heating 

ppt when it has all the advantages of Crane 
Automatic Heating. For a Crane System will bring 
them carefree, effortless comfort all winter long— 
regardless of the fuel they wish to burn or the type of 
heating they prefer. 

You, too, gain many important advantages in Crane 
Automatic Heating. It assures you of delivering the 
kind of performance you planned; the eco- 
nomical, trouble-free service your clients 
expect—because, Crane-Equipmient permits 
better-designed systems. 

The extra dependability of Crane Auto- 
matic Heating lies in the fact that Crane sup- 


HEATING 
SERVICE 


plies every part of the system — boilers for any fuel, 
radiators and convectors, oil-burners and _ stokers, 
water specialties and controls, valves and fittings. Thus, 
every system you design with Crane-Equipment is sure 
to work better as a unit— because all its parts are 
engineered to work together for greater efficiency. 
Also, for this reason, Crane-Equipment is easily and 
quickly installed. : 

When you specify Crane Automatic Heat- 
ing, you gain for yourself and your client the 
added protection of one high standard of 
quality, one source of supply, and one undi- 
vided responsibility for the entire system. 
Talk it over with your local Crane Branch. 


CRANE CO., GENERAL OFFICES 

836 S. MICHIGAN AVE., CHICAGO 

E VALVES © FITTINGS © PIPE 

PLUMBING HEATING PUMPS 


NATION-WIDE SERVICE THROUGH BRANCHES, WHOLESALERS, PLUMBING AND HEATING CONTRACTORS 


Heatinc & VENTILATING, formerly HeatInc & VENTILATING MaGazINE, published monthly by THe INpustrIAL PRESS, 148 Lafayette Street, 


New York, N. Y., U.S.A. Subscription rates: United States and Canada, 


$2.00: Foreign, $3.00. Single copies, 30 cents. Vol. 26. No. 12. December, . 


1939. Entered as second-class matter, April 18, 1925, at the Post Office at New York, N. Y., under the Act of March 3, 1879. 
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GET BETTER HEATING 
WITH LESS STEAM 
HOSPITAL 


Genesee Hospital Group Secures 
Even Heat Distribution with 
Webster Hylo System 


5 YEARS OF HEATING ECONOMY 


Saves Over 3 Million Pounds of 
Steam Annually During Three 
Recent Heating Seasons 


Rochester, N. Y.— roved 
cured in the group of buildings which 
make up The Genesee Hospital is a result 
of a Webster Heating Modernization Pro- 
gram carried out in 1934. 

Before modernization, it was estimated 
that the Webster Hylo System would 
save 1,182,000 lbs. of steam annually, 
while providing even heat distribution. 

During three recent heating seasons, 
1936 to 1939, the Webster Hylo System 

helped The Genesee Hospital to save 
3,072,074 lbs. of steam annually with a 
marked improvement in heating service. 


The Gunn Hospital, Rochester, N. Y., North Wing 
The Webster Hylo System takes steam 


from any source at any pressure and 
assures efficient, economi distribution. 
In The Genesee Hospital Group, steam is 
secured from the mains of the Rochester 
Gas & Electric Co. Landis Shaw Smith, 
of this Company, says: 


“With Webster heating controls, steam 
consumption has been substantially re- 
duced in The Genesee Hospital. On that 

int, the record speaks for itself. What 

more important, the comfort that is so 
essential in hospital service has been 
maintained.” 

Dr. Leslie H. Wright, Superintendent 
of The Genesee Hospital, is well satisfied 
with the savings and heating comfort 
secured with the Webster Hylo System. 

Martin W. Utz Co., of Rochester, acted 
as modernization heating contractor. 


PROFIT 
FOR YOU 


NEEDED 
HEAT HOSPITAL 
LAKE 


Webster Moderator System Helps 
Well-Known Institution to 
Get Better Heating 


COMFORT IN COLDEST WEATHER 


Well-Balanced Heating Important 
Factor in Hospital Operation, 
Board Member Declares 


EVEN HEATING IN ALL WINGS 


Saranac Lake, N. Y.—Heating comfort 
at low cost has been provided in the 
Saranac Lake General Hospital since 
1936 by_a Webster Moderator System of 
Steam Heating. 

Difficulty formerly experienced in pro- 
viding even steam distribution in the 
various wings of the building has been 
corrected and the amount of steam 
necessary to maintain comfortable tem- 
peratures has been reduced. 

An official at the Hospital says: 

“Comfortable heating is an im 
factor in hospital operation. 
building, where there is an unusual 
amount of exposed wall area, the per- 
formance of the Webster Moderator 


rtant 
our 


| System has resulted in very even distri- 


bution of steam and minimum steam 
consumption. /~__ of the severity 
of the weather, the Hospital is always 
comfortably warm.” 


Saranac Lake General Hospital, Saranac Lake, N. Y. 


An Outdoor Thermostat automatically 
adjusts the basic rate of steam delivery 
with every change in weather or wind 
direction. A manual Variator allows the 
operator to vary the steam supply to 
meet special conditions. 

m Equi 


Installation of Webster S 
ment, along with a complete new ~~ 
ressure boiler plant, was: made by the 
arson Bros., Saranac Lake 
contractors. There is a total of 5, 
sq. ft. of installed direct radiation. 


FAMOUS 
HEATING SERVICE 


Webster Moderator System Gives 
Eastern New York Orthopedic 
Hospital Increased Comfort 


REDUCES STEAM CONSUMPTION 


Achievement of Two Conflicting 
Objectives Pointed Out by 
the Architect 


“CONTROL - BY - THE- WEATHER” | 


Schenectady, N. Y.—The Eastern New 
York Orthopedic Hospital, one of the 
outstanding institutions in the country 
for the care of crippled children, reduced 
heating costs and improved heat distri- 
bution with a Webster Moderator System 
installed in 1936 when a new 
addition was built. 


Before heating modernization, it some- 
times proved difficult to heat the Hos- 
pital adequately during severe weather. 

With the Webster Moderator System, 
overheating and underheating have been 
reduced to a minimum. Heat is distrib- 
uted evenly and rapidly to all sections 
of the Hospital through accurately sized 
Webster Metering Orifices. 

An Outdoor Thermostat automatically 
adjusts the basic rate of steam delivery 
with every change in weather or wind 
direction. A manual Variator allows the 


Eastern New York Orthopedic Hospital, 
Schenectady, N. Y. 


operator to v: the steam supply to 
special such as heating 
up. 

J. M. Ryder, Schenectady, Architect for 
the project, reports: 

“There has been a definite im 
ment in heating service since 1936. By 
reducing steam consumption, the Web- 
ster Moderator oe has achieved two 
seemingly conflicting objectives.” 

The E. J. Harbison Co., of Schenectady, 
acted as modernization heating contrac- 
tors. There is a total of 7,200 sq. ft. of 
installed direct radiation. The Hospital 
addition was constructed in 1936. 


In nearly every city, heating contractors are developing worthwhile business in modernizing hospital 
heating installations by changing to Webster Central Control Systems. Write for ‘‘General Catalog.” 


WARREN WEBSTER & CO., CAMDEN, N. J. EST. 1888 


Pioneers of the Vacuum System of Steam Heating. Representatives in 65 principal U. S. Cities 
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MORE AND 


MANUFACTURERS OF AIR-CONDITIONING EQUIPMENT 


USE WAGNER MOTORS | 


lection of the right motor for air-conditioning equipment is 2. QUIET OPERATION. Dynamically-balanced rotors, accurately- 
“al to the continued success of that equipment. Compressors, machined end-plates, diamond-bored bearings — these and 
blowers, etc., cannot give fully satisfactory service unless they other important engineering features assure quiet, smooth oper- 
pumps, ectly motored. ation of the motor and your equipment. - 
as motors are engineered, designed and built to meet the 3. LOW MAINTENANCE. Because of careful engineering, skillful 
Wag requirements of all types of refrigeration and air-condi- workmanship and high-grade materials, Wagner motors require 
ee caine. Three of the qualifications that make Wagner very little maintenance other than periodic inspection and oiling. 
pom rticularly suited to air-conditioning applications are: In addition, Wagner motors embody many other features that are 
1, GOOD PERFORMANCE. The performance characteristics of important to the successful operation of air-conditioning equipment. 
: Wagner air-conditioning and refrigeration motors meet the It is to your advantage to investigate how Wagner motors can 
exacting requirements of your equipment. Available in a wide improve the performance of your equipment. Send coupon for com- 
range of designs to handle all load requirements. plete information and your copies of bulletins 177 and 182. 


_ Wagner Electric Corporation 
6400 Plymouth Ave., St. Louis, Mo., U.S.A. 
Gentlemen: 
Please send me my free copies of your Bulletins 177 and 182. 


Position 


asner Electric 


JO Plymouth Avenue, Saint Louis, Mo.,U.S.A. 
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Bethlehem Galvanized Sheets have a soft, ductile 
base—the kind that makes good workmanship a cinch. 
There are no hard spots that cause uneven seaming. 
The sheets are flat, accurately sheared and uniformly 
coated. 

The brightly spangled galvanized coating adds to the 
fine appearance of completed duct work installations. 
The zinc coating itself is so tight and ductile that you 
can bend and seam Bethlehem Galvanized Sheets 
without a worry about flaking or fluting. 

When you want to provide a double defense against 
rust specify Beth-Cu-Loy, Bethlehem’s long-life copper- 
bearing steel, as the base material. 

Bethlehem Galvanized Sheets are available from 
your distributor. 

— * * 


SEE THE BETHLEHEM EXHIBIT of steel sheets and 
pipe at the Sixth International Heating and 
Ventilating Exposition, Lakeside Hall, Cleveland, 
Ohio—January 22-26, 1940. 


BETHLEHEM STEEL COMPANY 
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VERYTHING wanted in a duct lining 
material is present to the highest de- 
gree in Silicair... now available after 

ten year’s persevering research. Everyone 
in the air-conditioning industry will want 
to know all about Silicair Duct Sheeting, 
for they will recognize that the Silicair pro- 
perties meet, as nothing else does, the 
ideal specifications. 

SOUND ABSORPTION. Silicair has the highest sound- 


absorption rating at all frequencies; eliminates the usual 
rumbling noises in air ducts. 


FIRE RESISTANCE. Silicair will not burn. . . cuts fire 
hazard to zero. 


INSULATION, Silicair, made of the greatest natural 
insulator known to science (diatomaceous earth) is 
unequalled for temperature control. 


OTHER QUALITIES. Silicair is processed to resist mois- 
ture. It is dustless, smooth, light, strong, easily worked. 
It is handled without gloves, because it is absolutely free 
from slivers! 


Qualified Distributors for this air-conditioning duct 
lining are invited to write for details of our Pro- 
tected Territory Franchise and Technical Bulletin. 


WESTERN SILICAIR PRODUCTS, INC. SOUND CONDITIONING 


Manufacturers for 
AIR CONDITIONING 


72 South Alameda Avenue, Burbank, California 
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Silicair ACOUSTICAL TILE, as outstanding as Silicair 


a Duct Lining, will soon be available in your territory. 
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e@“‘Fuel-Savers on Hundreds of Heating Systems’’ 


Help Your Customers to 


FUEL 


Comfortable Heat . 


More Uniform . 


on Steam, Vapor, Hot Water Systems with 


Natural conditions, such as climatic variations, 
wind direction and velocity, combined with radia- 
tors that are sized for the COLDEST weather, 
often cause OVERHEATING problems and ex- 
travagant fuel waste on even the finest heating 
systems. 


Another frequent problem is the natural desire 


to maintain different temperatures in various > 


rooms. Rooms occupied by inactive people, in- 
valids and infants, are preferably maintained at 
higher temperatures than those occupied by ac- 
tive people. 


Sterling THERMOTROLS (Individual Radiator 


Controls) provide an economical and effective | 


solution to these problems. Quickly installed on 
each Radiator in your Heating System, THERMO- 
TROLS can be accurately adjusted to govern 


STERLING 


hermotrol 


{Individual Radiator Control} 


STERLING ENGINEERING CO., 
3732 N. Holton St., Milwaukee, Wisc. 


I’d like to give THERMOTROLS a 
60-day ‘‘Room Trial.’’ Please send me 
« Thermotrols for . . . Exposed 

. Concealed Radiators. I under- 
be billed only on 
‘‘Memo”’ charge for 60 days, and can 
be returned for credit after that time 
if not satisfactory. 


these will 


AND VALVE 
STERLING CONDENSATION 
PUMPS 


. STERLING VACCUM HEAT- 
ING PUMPS 


INDIVIDUAL room temperature requirements, 
by merely setting the Thermostatic Dial. There 
is no need to overheat almost an entire building 
just because one or two rooms need more heat 
than the rest. 


Through FUEL SAVINGS alone, THERMO- 
TROLS have actually paid for themselves in two 
or three heating seasons! They have provided 
more economical, healthful, comfortable, and uni- 
form heat in hundreds of Homes, Office Buildings, 
Hotels, Apartments, Churches, and Schools. 


Sterling THERMOTROLS are completely self- 
contained. They require no special piping or out- 
side energy. They are inexpensive, easy to install, 
and require little or no attention. Put them on 
YOUR next installation, or on an installation now 
giving trouble. 


Install THERMOTROLS in one or two Rooms now giving 
you “Overheating Trouble.” If THERMOTROLS do not 
keep individual room temperature down to a uniformly 
comfortable and economical level, you may return them 
within 60 days—at no cost to you. 


Return the Coupon TODAY .. for Fuel Savings! 


7 
‘ 
‘ 
‘ 
Also send information on: 
STERLING RADIATOR TRAPS : 
‘ 
‘ 
‘ 
‘ 
‘ 
‘ 


@ For Modern Concealed Radiators 


STERLING ENGINEERING CO. 


DECEMBER, 1939, HEATING & VENTILATING 


| 


THE AIR CONDITIONING EXPOSITION 


You, too, will profit 
by attending this 
great 


January 22:26:1940 


HOUSANDS know from experience that their 
ype are promoted by attending this great 
exposition. You can profit in the same manner whether 
your work includes selling, buying, planning, design- 

tl 4Lw@ ing, installing, operating or servicing any part of a 
INTERNATIONAL HEATING & heating, ventilating or air conditioning system. 
ENTILATING EXPOSITION 


— 


4. 


See the outstanding new developments of more than 

three hundred exhibitors ... have demonstrations 
made for you... talk to exhibitors... get sugges- 

tions ... bring yourself thoroughly up-to-date here 

in only five days. More than thirty thousand visitors. 
are expected. They know from past years that it 
pays to go. You, too, are cordially invited. 


ee THE AIR CONDITIONING EXPOSITION 


th INTERNATIONAL HEATING & VENTILATING EXPOSITION 


LAKESIDE HALL _ Auspices American Society of Heating & Ventilating Engineers a JANUARY 
CLEVELAND, OHIO Management, International Exposition Co. 22-26, 1940 


@ 8766B 
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= It is the function of the ANEMOSTAT to draftlessly and evenly 
| distribute any volume of air at any velocity and this in turn results 
in the prompt equalization of temperature throughout the enclo- 
sures. The ANEMOSTAT high velocity air diffuser may also be 


effectively combined with indirect cove lighting or pendent light- 
ing fixtures. 


ANEMOSTAT COMBINED 
WITH INDIRECT LIGHTING 


One of the most effective means of 
illumination is indirect cove lighting. 
It is particularly suitable wherever 
unusual and colorful lighting effects 
are desired. A special combination 
of ANEMOSTAT and Indirect Cove 
Lighting is available to solve the prob- 
lem of draftless air distribution and 
scientific and artistic lighting. 


= 


ANEMOSTA 


DRAFTLESS AIR 
MIXING ROOM 

WITH CONDITIONED 
WITHIN THE Dew 
PERM 
HIGHER VELC 


TEMPERATURE DIFFER 
RESULTING 

SMALLER 

SMALLER 

REDUCED OPERATING 


ANEMOSTAT WITH PENDENT LIGHTING FIXTU 


Where indirect cove lighting is impractical pendent lighting! 
tures may easily be combined with any type of ANEMOSI 
With the Type "A" ANEMOSTAT a substantial portion of the 
created by the light is extracted from the room or returned to 
conditioner for recirculation. 


The uses and applications of the ANEMOSTAT in conju 
with lighting units are practically limitless within the field wi 
the ANEMOSTAT serves. The ANEMOSTAT may be applied 
existing systems as well as new installations regardless of size. 
ANEMOSTAT has no moving parts and is easily installed. 


“NO AIR CONDITIONING SYSTEM IS BETTER THAN ITS AIR DISTRIBUTION” 
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Patterson Everdur Heater in U.S. Veterans Administration Hospital, 
New York; size, 54”x120"; heating capacity, 3,500 gals. per hour. 


No Rusty Hot Water Here 


Patterson Everdur Hot Water Heaters assure all the 
rust-free hot water required, as hot as required and 
as quickly as required. 

- Made of 96% copper, these heaters cannot rust, 
therefore last indefinitely and require no expenditure 
for repairs due to corrosion. 


Follow the example of other leading architects and 
engineers and play safe by specifying the ‘‘Patterson.”” 
Write for our Catalog 


THE PATTERSON-KELLEY CO., Inc. 
105 Burson St., East Stroudsburg, Pa. 


ASBESTOS INSULATION 


PIPE COVERINGS and BLOCKS 


The of 
ented process 

the asbestos 

Sheets makes possible the high efficiency of Careycel. 

(CCAREYCEL—the ented. INDENTED (not corrugated) Asbestos 
Insulation—is designed specially to insulate pipes, domestic 

and industrial boilers, water heaters, ovens and © apparatus 

carrying temperatures up to 300°F. 


CUTS HEAT LOSSES 30% 


Heat loss through Careycel, according to impartial Mellon In- 
stitute tests, is 30% less than through an equal thickness of 


aircell (coarse corrugated) asbestos insulation. Shrinkage is 
negligible—only 0.05%. Provides smoother outer surface. Carey- 
cel may be obtained in the form of Pipe covering; sheets and 
blocks, either flat or curved to any desired radius. 

For complete data on this ultra-modern insulation, write Dept. 49. 


THE PHILIP CAREY COMPANY © Lockland, Cincinnati, Ohio 


Dependable Products Since 1873 - 
BRANCHES IN PRINCIPAL CITIES 
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DEFINITE 

LEADERSHIP 

650 
of Ric-wiL 


CONDUIT 
NOW IN USE= 


ABUNDANT PROOF | 
THAT RIC-WIL 
STANDS ALONE INSULATION 
An A 

INTERLOCKING- 

PERFORMANCE ASSEMBLY 

A 
FAST - EASY © 
INSTALLATION 
@ A 

SUPER STRENGTH 


& DURABILITY 
A 


90% + EFFICIENCY 
A 


ENGINEERED TO 
OUTLAST ANY 
SYSTEM. 


A : 


Ric-wiL Standard Tile Systems are built for or- 
dinary conditions found in steam heating or power 
lines. Ric-wiL SuperTile Conduit is an extra weight 
heavy duty system designed for underground lines 
run beneath traffic and for systems laid in trenches 
of unusual depth. Ric-wil Cast lron Systems meet 
railway specifications for use under rail traffic. 
Ric-wil Insulated Pipe Units are a pre-fabricated 
system using Armco Iron Conduit and including 
insulation, pipes, and all accessories, delivered com- 
plete ready to install. Descriptive bulletins on any 
or all types sent promptly on request. ae 


The RIC-WIL Co., Union Commerce Bldg., Cleveland, Ohio 
New York San Francisco Chicago 
Agents in principal cities 


CONDUIT SYSTEMS FOR 
UNDERGROUND STEAM PIPES 
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ADVERTISING 


evelusting 
FLEXIBLE COUPLING 


Type IA is unbeatable 
yt for small machines. Comes 
te 3/16” to 21%4” bores, Quiet. 


No lubrication. Write for 
details. 


LOVEIOY FLEXIBLE 
COUPLING CO. 
5022 W. Lake St., Chicago. 


Type IA Patented 


Air Conditioning and Refrigeration 
Supplies and Equipment 


omplete Stocks Lowest Prices Speedy Servic 
Send for Big Free Catalog 


THE HARRY ALTER CO. 
1728 South Michigan Avenue, Chicago 


Brarches: New York, Detroit, Cleveland, St. Louis 


The New York Blower Company has open- 
ings in certain territories, within a 500 mile 
radius of LaPorte, Indiana, for successful 
and experienced representatives, for the sale 
of the full line of Fan and Blower Products 
of this old and well established blower com- 
pany. This includes sales representation for 
Fans and Blowers, Industrial Unit Heaters, 
and Classroom Unit Ventilators. For further 
information address Sales Manager, The New 
York Blower Company, 3153 Shields Ave., 
Chicago, Ill 
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If the presence of ho: 


spots and cold spots rf 


your buildings is imma- 
terial to you—youlll not 
be interested in 


this information 


you wish to 
avoid them and improve 
the efficiency of your work- 
men and equipment and to 
preserve perishable goods 
here's information of vital 
interest to you 


live, invigorating heat is 
created by this heater with the 
discharge outlet that slowly re- 
volves. 

No hot spots, no cold spots, 
no drafts can exist because the 
moving air stream produces an active state of air 
turbulence which results in a constant gentle air 
motion throughout the working area. 


charge, the constantly changing direction of flow 


corners of the plant. 


Send for Bulletin H-7 


L.J .-Wing Mf§.Co. 


158 W. 14th Street New York, N. Y. 


Wind 


featherweight UNIT HEATERS 


Floodlights cf Heat 
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Even in plants where equipment or other objects | 3 
would obstruct the flow of heat from a fixed dis- | 


A_ new sensation of fresh, a 


accomplishes complete coverage to the walls and | 1 
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